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| T7 5 now, about eight © or. nine years ſince 

' Dr. Newton writ his Book called the Art 

of Practical Gauging : And in the year 

1670 ( 4s you have it in. Page 169, at the 

 , End of the Book. called A Guide to the young 

Gauger ) '7is taPd and called Tntricate, 

Prepolſcdcins” In-art fiat. and myſt prodigi- 
ouſly Erroncous. -* 

Indeed I was ſorry to ſee that Book, ſo peſtered 
with Preſs Fanlts, though they were none of mine 
the Reafon w.s for that, The Dr. beang called a- 
way into Herefordſhire about his Affairs, the Preſs 
was not Correfted..” For the making of the Table 
of Scgments I gave this Rule : 
6.2831853):-+0. 0174532925A — S Qc= 
the Segment required.And the very ſame Rule I give 
thee here again in Page 71, notwithit anding alt 
their nonſenſical Railing: 

Now, ſince the year 1669 ( when the Dodor's: 
Book, came out |) there are ſeveral Boobs of 
ging come forth,and all or moſt of them are frern! 1, Is : 
with Tables of Segments, becauſe my ſee "tis ve-. ® | 


A 3 
ow. 


of Segments was 
bave moſt unworthfly aſp it , - and Scribled out 


Night and t 


To the Reader. 
ry neceſſary in Gauging of Cask when the Lrquor cuts 
4a that thar Fad 


the Heads : 


le 
o much Rajl'd. againſt, yet they 


the firſt five Figures of it, calling it their 7 nk 7 
craftuly obſerving where the Poor S. ſtxth Figur 
did exceed 5, there they have. rai” d their Py p- 
gre — Reader, I pray do me ſo much 
y ſelf ſo much Information , as tolook, 


Into any one of their Tables ,vand compare it wyh 
the DoFGor's Table, and thou wile fd my words 


 eobetrnue. What ! do they ſay the Dottors Table 


is full of Preſs Faxlts ? Tle fbew them-well near 
as many Faults in their Curt-tay{' d Tahles. ' This 


i fire and certainly pro d, gory ering Go 


aeration \, for. tus a begg; 


gary to make 
themſelves fine with DeBgarly folks Feathers. 


Some of them ( becauſe they ſcorn ackyowledg- 
mens ) fay that their Table i the Segments of a 
Circle whoſe Axea is 2.00090, and the Radius 
f oſed 10 be agg! by Chord-lines in the Ratio 

I0OCO farts; If ſo, then I'm ſure their Diz- 


| li muſt - - be 2 000Q, Nom, I pray fee how well 


their Arzxows Complement one the other to 
20900 3 or, their Segments Complement one the 


ether to 2,00000, which fon the: Title of their 

Table they ought to do. they have eg 
uib or Cracker. ( viz, a cy to. the End 
their Arrow, bt (ot and #las.) the Pow» 

X is wetand will not take Fire; therefore no 


" Execy 3 can be done with this EW 


 Otbers 


[5 
Y 


To the Reader. 

Others of them baving the very ſame Table yea 
and the Squib tooz cry out at the Top of every Page, 
Sybrant Hantz his Table of Segments,a1d I gare 
preſume that they never knew Sybrant Hantz nor 
his Table neither ; for every one knows that Sybrant 
Hantz his Table was made to the common Circle _ 
whoſe Area is 3.14159265, &cits Diameter being 
2 3 except they mean that little T able which Mctius 
ſpeaks of in his Practical Geometry. | 

But the prettiefs Jeſt of all is, that the former - 
ſhould.cry out wpon the latter for Book-rifling, and 
faith he hath ftollen away his Tableof Seg- 
ments: But im this I do- rejoice, That when 
Thieves fall out then true Folk come by their 
. Moreover.there be others of them that put out pret- 
ty petty-Tables of Segments,which in reality are 
thing but the tenth part of the Dofor's Table, as 
you may evidently ſte, ( Tthink that the Law of 
this Kingdom is, That the Parſon may warratita- 
bly take Tithes of his Pariſhioners,, but by what 
Role our Gallants take Tithe. of the Parſon. I can- 
not tell) and theſe alſo aſſume the ſame Title with 
the reſt + te wit, tbe Arca of their Circle 4s 2 for- 
ſootb,;and the Radius 100. | | 

Now let or Segment-makers come forth from 
behind the Curtain, and teach my Reader how to re- 
ſolve this Propoſition a better way than mine. 
Prop. There isa Circle whoſe Ares is 2.00000 . 
and the Rags is. divided into. 10000 eQal,, © 
Parts : Whax is the Hree of the Segment belong- | + 


* 
"2 
38 $4 
FE 25 
4 7 "io . . 54 £5 I* - IF 
WA. 


To the Reader. | 
ing to the verſed Sine whoſe length is 500c of _ 
thoſe cqual Parts ? 


+$000000 Its Arch 30.00 © 
its Compl.60.00 
o | 
120.00 =A 
349066000 
77 
_ 0,8660254 == Sine of A 
1.2283750600 (Circle, 
2 == The Area of their 
2:456741200 (0.391003 = The Seg- 
_. 1884957'** | ment reqyired. 
571791 Not 50000 as they ſay, 
: $65487 2 ED : 


So their whole Table 1s nothing elfe: but a Contra- 
| di&ionro the Title, as you may ſee by theſe few ver- 
= fed Sines and Segments, which ought to have been in- 

% Adſerred according to their Title 3' which is enough to 

y abyſe all the negligent , and to amyſe all the diligent 

'F Readers 1n England, |}. _ > 

Y | Seg. 

[5:00 +39 100 Not «$000 
| 140001.28476 not .39353 
 [3000|.18812'not .25232 
2000 -10408 not 014238 | 
11900|.03740,n9t ,o5 204] 


— 


But 


| To the Reader. 
But now methinks T hear my Reader beg 


anqo 

{ſay to me, Truly Friend yau find fault with others 
for awiiſing their Readers, and you are gritty of 
the ſame fault your ſelf, for in page 35 & 36 Lom 
amuſed. and put tw'a fland,, for methiuks that 
Theoram s delivered in terms tao general. 

Truly I mat confeſs i 1s even ſo, and it was an 
incanſiderate raſhneſs in me 3 for that Theoxem 
ſhould be reſtrained only te thoſe Fruſtues whoſe 
Baſes are ordinate Polygons of an even nnowrr vf 
Sider, ond indeed the laſt Claxſe intports @ meh > 
2 Plang alu through the oppolite Excremi- 
ties of £5, Bis 2 the Polygons of ax add 
number of Sides are excluded therefore pray expuuge 
Triangylar and Quingangular, for it wes not 

. ſpied by me till the Book, was Printed and the 

Ertata #00.” | KT ens 

The Exptanation of the Signs and Symbols «ſed 
au this Book. T think, I need not much troxhle my 
Jelf about, they being now adeys ſo familiar 0 eve- 
ry Yoyngling 2 tbe Mathematicks3 yet that] 
may not be blamed for Obſcurity, I ſhall give this 
Explanation. "0 - | | | | | © 
| I. == Sygnifies equal to, end is the Sign of E- 
quation, a5, AB, ir A equal to B, - 

2- > &Signifies greater than, aud is the Sign 
of Majority 4s A > B, is A greater than B. 

3-. < Signifies leſler than 3 and is the Sign of 
Minority : As, A <B, is A leſſer thanÞ. + 

4. + Signifier more, and is the ſign of A 
dition: Ar + A-+B.,zs more A more B.But ſomet The * 


the © 
d\ 


To the Reader. 
' the Sign of the foremoſt Duantity is omitted ( yet 
rnderſtood | as, A+SRB= + A+ B. 
5, — Sipnifies Leſs, and is the Sign of Sub- 
tration :. As, A—B, is A beſs B. 
. +6, x Signifies Multiplied by. and is the Sign 
of Multiplication : As, A * Bs A multiplied by B. 
But oftentimes the Sign of Multiplication is omit- 
zed ( yet nant. 7 as AB=AzB. Fur- 
thermore, ſometimes a Binomial, Trinomial, ec. 
(to awid many  Moltiplications ) is. repre ſer ented 
4 eSclincaie): between two'Coltons with a Line 


of: Conexion over the ſeveral thies : As 


IAAFÞFAB: :xÞ =AAP-+ABP.. But ſome- 
' #imes the Line of Conex1on #r omitted (yet un- 


* derftood.) as, :8$ — Dd: *P=:SS—Dd:x P. 


7. Tbe Sign of Diviſion is a Line. drawn le- 


7 cart ate 3390 or, more Quantities : Ir, © 
'A+B--C 
hm And is to be read thus : A more 


Bleſs C, divided by D. Or ſometime thus : 


D)A+B— C (. ode read thus: 


. D dividing, A more B leſs C 


| = The Sign of Continuation is = As, 
A, BB, C, D, % » ſhews that theſe "wk 
ties are in continual. Proportibi. 

9. The Sign of Interruption is : ; and de- 
_ the middle 0 of four Proportional interru ted: 
BB. 3: Toe Ad may be read t 

pa is to BOY I 


All E 10. () A Parentheſis Phth a Power-note i in 


To the Reader. 
i ſignifies Involation : . As, : A—B: (2) is the 
Square of A leſs B. Or, : A—B: (3) is the Cube 
of A leſs B, &c. - 

II. A Radical Sign with an Index in it 
fenifies Evolution : As, / : A —B: is the ſquare 


Root of AleſtB. Or, v: A—B: is the Cube 
Root of A leſs B, &e. yet through an irregular 
Cuſtom, v is uſually taken for a Square Root. 


There be ſome F aults crept in , that I defire thee 
favorably to amend, as th ſhalt find them at the 
Latter End of the Book, and thou wilt oblige bins 


" #hat is 


Thy well meaning Friend, 


Mich. Dary. 


Ay Vn. aid rs vs 


© 40-6 abr” ere eters 


5 ore 


EE IE 


THE 


Complete Gauger. 


WW ——————— 


Sas FinsSTtT PART. 


CHAP. I. 


© Of the Requiſetes fitting for 4 Gauger's Accompliſhment, 


was HE Buſineſs of Gauging depends upon 
Sol I Arithmetich and* Geometry; therefore it 1s 
Go KAY requiſite thar the Gauger hath ſome com. 
'B Y petent $skill 1n both. 

Tn Arithmetick , he ought to know hew to Add, 
Subtra&, Multiply, and Divide, 1n whole Numbers; 
alſo it were not amiſs 1f he underſtood the (ame in 
Fra&ions, both vulgar and decimal. 

In Geometry, he ought to know thar a Point hath no 
Parts, or is an indiviſible Sign in a Magnitude, and is 
rhe- Bounds of a Line. That a Line is a Magnitude 
only long, or 1s a Length without Breadth, and is the 
Bounds of a Superficies. Thar a Superficies ( or Sur- 
face) 1s a Magnitude, having both Lengrh and 
Breadth, but no Depth , and 15s the Bounds of a So- 
lid. -Thar a Solid 1s a Magnitude ( or Body ) —_ 
Length, Breadth and Depth. 
| Every of theſe three kinds of Magnitudes, are mea- 

ſured by ſome Magnitude thar 15 homogeneal to it, A 
nc 


Line 1s meaſured by a Linc, as one lineal Inch, or © 
B Iocal 


d\ 


-4 The Complete Gauger. Partl, 
lineal Foot, &:. A Superfictes 15 meaſured by a Su- 
perficies, as one ſquare Inch, or one ſquare Foor, ec. 
A Solid 15 meaſured by a Solid , as one Cubical Inch, 
-or one Cubical Foor, e&&. | 

And when *tis kaown how many Lineal Inches, or 
Lineal Feet are contained in a Line; and when 'tis 
known how many fquare Inches, or ſquare Feer. are 
contained in a Superfictes ; and when 'tis known how 
many Cubical Inches, or Cubical Feer, are contained 
In a Solid : Then is the Quantity or Content of 
either of theſe reſpetive Magnitudes ſaid to be 
known, 1 

Moreover, our Gauger ſhould underſtand the mea- 
ſures of 11quid Capacity uſed here in Engl1nd. : 

The meaſures of Capacity commonly uſed here 1n 


England, are of two forts; either Liquid or Dry. 


The 11quid: Meaſures are thoſe wherein are meaſured 
- .all kind of liquid ſubſtances ; bur we ſhall not med- 
dle with any Liquids here but Beer, Ale, or Wine: 
W herefore,that he may have ſome knowledg of what 
he 1s going abour, he muſt have ſome primitive mea- 
ſure naxped, and it's Capacity known ; that hereby he 
may wfiderſtand the Names and Capacities of thoſe 
awhich are derivative. 
Then know ye, that the Beer or Ale Gallon (now in 
_ uſe) conrains 282 Cubical Inches; and the Wine-gal- 
lon contains 231 Cubical Inches: Alfo the dry Gal- 


lon (that 1s, the Corn Gallon ) contains 252 + C 
bical Inches, 7 Ch 


ATible. 


A Table of Beer Meaſure, 


t ilder- 
| Nameso Cubica | Pints lquarts | Galom|ririn Killer. aarcel 
Eun fm men Eu 
TY T | Barrel [10152] 288. | "ES = | f | OO: 
D - [l r kilderkin| 5076] 144 | 78: 12 = _— 2008 
8 |: Fikin a1 my = | 3-1 9 —— 
K DA BREE EE Gs es 
>» n Gallon n | 2 | | j 
© +|x Quart. al 2 | © HP 2009 0k 
= |\x7 Pint | ay + <4 _ Ye 2teT: CARE 
KN wy "2 
[x Cubical| _ oh | | | | bi 
— Inch - RR ES 
ht 1— 
x 
_ COneuEg, - Eo LI YU UO Ee, 2 


” \\ % 
£4 
= 


\ 
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The Complete Gauger. 


—_ 
> : _ 
_ A Table of Ale Meaſure, : > 
Fe Yell. [ies] Pints | Quarts (Gallons Skins RENE: [Barrets | 
1 Barrel Fa0s! 250-1 128132 i 4 2 1-1 
[1 kilderkin| 4512] 128 ] 64 | 16 j 2 | 1 | © C 
rs tn a 9 EB TE 
i anita 38 4 f 2 FRE, En 
x Quart | 70; | 2 1 1 [- X . HER 
+ Fin 1352 EEE HEE HE 
1 Cubical SE : | | | | | 1 
Inch — ” 


tetyagy*—co me 


2 Yam 
” 


Dt ow as "at. gens 


A Table of Wine meaſure. 


q mach > --wng Pints [quarts [Gallons|Runlers = kercions P - 9a : Tuns. 
= [58212| 2016| 1008 | 252 | 14 | 4 | T1 LP x. 
D , > [29106] ro08| $04 | 120 | * ZH > | I | 

| O 1 Tercion [19404] 672 | 336 | 84 Ta 4 | E 1 @1. 
EZ |t Hogthead)14553| 504 | 2H 63 |: 4 RE 
S 1 Runlet | 4158] I 44 9 VE; 18 F T [- | 1 | 
& |1 Gallon | 231 | 8 | 4 5 - | | | 
=_ x Quart EEE 2 my I 4$ | | | [4d 
ED LIVE TED WG WR WO EE $1 E 
1 = . | | | | ; ES 
Inch. AE & 1 | | : 


4 "Y L. 


ao 
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To find the Content of a Back or Cooler in the form of a 
Geometrical Square, | 


Rule. Multiply the Length and Breadth together, 
and divide the Produd by 282. gives the Content in 
| Feer , or Ale Gallons, at x Inch deep. If you would 
Have the Content in Beer Barrels, divide y IO1 52, 
If in Ale Barrels, divide by 9024. Example. 


A ITSE IE i on fe RES © 2. wa bi 7 
DET LR 2 


2c$ 
108 | 108 
"a6 208 
282) 11664 (41 5 1%  Beermeadfure 
| 384 10152)11664 (1:0: 5 z prope 
102 1512 
108 : 
_708 þ © 
854 
108 Ale meaſure, 


9024) 11664 (1:1:9 + props 
2040 


y Chap. I. The Complete Garger . | "= 


To find the Content of 4 Back, or Cooler in the form of 


an Oblong. | | 
Rule. Multiply the Leng:* and Breadth together» 


* and divide as beforeſfaid, gives the Content ar 1 Inch. 


deep. Example. 


— n2 
134. 
| 
CE Cann nes -—S 
112 
84 i112 
896 Gall. 448 
282) 9498 (33 £E 896 Beer meaſure. 
948 | 10152) 94098 (0:3:6 2 prope 
IQO2z . 
I1l2 
.84_ 
448 


896 Ale meaiure. 
9024) 9408 (1 ot * dy - prope, 
"= 
9M 7h 


7 F 
KF a 
$2 
' 
| | 
/ 

: 
i | 
' * 4 
- : 

'S 

' 

t 

/ 

, 

| 

| 

! 

| 
16: 
' * 
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. To find the Content of a Back or Cooler in the form of a 


Rule, Multiply half the Baſe by the Perpendicular, 
or halt the Perpendicular by the Baſe, and divide as 


beforeſatd , gives the Content at 1 Inch deep. Ex- 
ample. 


a 


2417 || E 


282) 159521 (69 ES 
2601 | 


T1 find the Content of 4 Back oy Cooler in the | 
fin. ve for 
Tr1angulate. | mY 


A Triangulate is any right-lined Figt 
Ie T 
ſed of: Triangles, and the Triangles - [eſe b» al 
than the numer of Sides, and t| 4 


ie Diagonals are leſs 
by three : and the Area or Content HE is _ 


(0. 


tl, *Chap,  - The Complete Gauger : | We 


f4 .t the Areas of all it's Triangles. Example. - . 
; \ 


z 


Admit there were a Back or Cooler of this form ;z + 


then having about me a Carpenters Line, I faſten one 
end at 4, with a Nail or Aul, and then chalk the Line ' 
and ſtrain it to b, and ſo ſtrike ont'the DiagonaF 4b, 
and keeping the Line fixt at the the Point 4, 1n like 
manner I ſtrike out the Diagonal 4, a: So having gor 
my two Diagonals, I meaſure them with my gauging 
Rod, and I find 4, b, == 88, and d. a4, —=.-104. 

Then to ger my Perpendiculars, I faſten my: chalk - 

ed Line at'e, and ſtraining of it to the Baſe a, 4, T 

- get the ſhorteſt diſtance from #, to a, d. which 15 2,8, 
.- the Perpendicular : then I dothe ſame from the Point 

+ 6, to the ſame Baſe ad, and by this means I get the 

+ Perpendicular, f: Laſtly, T do the ſame-from-the 


' Point c to the Baſe b, 4,and by this means.I ger the - 
| Bs Pera- 


'S ; 
. ” 
” 
7 h | 
Rn : G; 
T " 7 9: 
Wu. ? 50G - oath 
S 5s 8 
" CEP ne A AE (i ES 
F . —> WE. PO gy nt, 
% 


> 
% 
+ _ 


— The Complete Ganger. Part] T 


Perpendicular c,h. So having gotten my three Per: 
x gg I meaſure them, and find 2,g, =< 42 an{ 


> = $1 andc, h, = 19. 


eg, — 42 
b,f,=51 
103. 

| 2 ad, — 52 
no. 


282)4835(17 *- The Content of the Trap/iiz, 
2016 4, b, a, e, de 


Ch mmo..-._ms 


42 


<> 


\ 76 
156 - - Gall, 
_282)836 (2 4: The Content of the Triangle, 
272 b, Cc, d, be 


Gall. 
$o the whole Content of this Back js 20 a5 


Furthermore, that our Gauger may be farther ac: 
compliſhed, he muſt underſtand ſomething in cyc!s- 
metria, or the quadrature of the Circle. The uſual 
way to find the Area of a Circle, ts to fquare it's Di- 


' ameter , and multiply by 11 and divide by 14; but 


in regard thar theſe numbers are too coarſe when a 


Queſtion requires precifeneſs; 1 ſhall lay down fix 
Propotitions 1h order to Cyclometria. 


Propoſition 1, The Diameter being pi 
tk bo ng I jou the 
Role 


art] 


Per: 
2 and 


M11, 


[> 


Ye 
+ ** 
BY 


Chap, IT. The Complete Gauger. it. 


Rule, Multiply the-Diameter by 3.1416, gives the. 
Peripheria. : — 
' Prop. 2. The Diameter being given, to find the 
Area. : 
Rule. Divide the ſquare of the Diameter by 1.273 24. 
gives the Area. IE - 
Prop. 3. The Peripheria being given, to find the 
Diameter. : OD 
Rule, Divide the Peripheriaby 3.1416, gives the * 
Diameter. - : 
Prop. 4. The Peripheria being given, to find the 
Arca : ; 
Rulz. Divide the Square of the Peripheria by- 
12.5664, gives the Area. : | 
Prop. 5, The Area being given, to figd the Dia- 
meter. 
Rule, Muſtiply the Area by 1.273 24, and extract” 
the Square Root. gives the Diameter. = 
Prop. 6. The Area being given, to find the-Pert- 
ria. | 
a Kule, Multiply the Arca by 12.5664,and extract the . 
Square Root, gives the Peripheria 


CHAP. I 


Of the Definition, and Menſuration of the three fe Linds- 
of Solzads , towit, a Priſm , a Pyramid , aud #: 
Pyramidoid, 


OW come we to thethree firſt kinds of Solids, 

to wit, a Priſm, a Pyramid, and a Pyramidotd 

epon wilich, chietly, the Buſineſs of Gauging —_ 
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and therefore it is requiſite , that the Definition of 
theſe three Solids are well underſiood. 


Definition 1. A Priſm 1s a Soli4 having two Baſes, 


equal, parallel, alike, and alike ſituate alt» in the Peri- 


petaſma, a right Line may be every. where applicd 
from Baſe to Baſe, —- 

Under this Name Przſm 15 comprehended that round 
Solid uſyally called a Cylin1er by all Authors , bur ac- 
cording to this Debnition, it 1s indeed no more but a 
round Priſm, — : 

Prop. 1. Tofind the Content of a Priſm, mulriply 
the Area of one of 1t's Baſes by the perpendicular 
Height, and you have 11's ſolid Content. 


Definition 2, A Pyramid 18 a Solid, having one Baſe, 


aud a Point aloft, which 1s called rhe Yertex ; a'to 
In the Perip:taſma a right Line may be every where 
applied: from the Baſe to the Vertex. Under tins 
Name Pyramid. 1s comprehended thar round Solid, 
uſually called bv all Authors a Coxe; but according to 
this Definition, 1t 1s indeed no more bur a round Py- 
Tamide - | FE 

Prop. 2. To find the Eontent of a Pyramid, mul- 
riply the Area of it's Baſe by 2 of the perpendicular 
Height, and you have 1r's ſolid Content, 


-- Drfinition 3. A-Pyrainidoid 1s a Solid having onc 
Paſe, and a Point aloft which js called the Yertex 


but in the Perzpetaſma , a right Line may be no where 
applied from the Baſe ro the Yertiex, Now the Pers- 
petaſma of- a Pyr 2954024 may be diverſe; as, Spherical, 
Parabohcal, Hy perbolzcal, exc, But we ſhall make uſe 
of the two firſt only. Under the Name Pyramidhid, 
'are comprehended thoſe round Solids, whichare uſual- 
Iv. by all Authors, called Coxoids; but according to 
m_ Definition, they are no more but round Pyrami- 
0245S, | 


Prop. 3.' Tofind the Content of a ſpherical Pyru- 


*  mideid,, multiply. the Arca of it's Baſe by + of the 


Perpen- 
©. 


=] © 
| © 
= SR - 
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perpendicular Height, gives it's ſolid Content. 


I 


To find the Content of a parabolical Pyramidoid, 

multiply the Area of 1t's Baſe by + of the perpendi- 
cular Height, gives it's ſolid Content. 
I ſhall here lay down ſome Examples of the Solids 
before mentioned , not according to the Art Per- 
ſpeRive, (for it will be hard for a Learner to appre- 
hend them after thar ſort) but according to-their Or- 
thographical Proje&ton , letting their Baſes fall as it 
were upon Hinges z that ſo you may ſee the Ortho- 
graphical Projection of their Baſes alſo, 


—_ CO IO —— we. = 
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Exdmple. 1. Let there be propoſed four Priſns, 


one of a triangular Baſe, one of a ſquare Eaſe, oneof 
an oblong Baſe, and one of a circular Baſc. 
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For the triangular Priſm, the Area of it's Baſe is 
5s, which multiplied by C,P, == 16 the Perpendicu- 
lar, 1s == $880 it's ſolid Content. 

For the ſquare Priſm (' for every Priſm takes it's 
fur-name from 1t's Baſe ) the Area of it's Baſe is- 
81, which multiplied by C,P, == 12 the Perpendicu- 
lar, 5 =992 it's ſolid Content. | ” 

For the oblong Priſm, the Area of it's Baſe is 91, 
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which multipled by C, P, == 18 the Perpendicular, 
is — 1638 It's ſolid Content. | 
For the round Priſm ( uſually called a Cylinder ) |} 
the Area of it's Baſe is 153.9, which multiplied by 
C,P, —=.15 the Perpendicular, is 2308.5 it's ſolid- 
Content. | = 
Example 2. Let there be propoſed four Pyramids, 


one of a triangular Baſe, one of a ſquare Baſe, one of. } 
an oblong Bale, and one of a circular Baſe. 


mY 


2 


SG. 

. "_— gear Pyramid, the Area Of its Baſe js © 

5, which mulriplyed by + of V,P,=5 £is = 293+ 
t's ſolid Contenr, dt nd 
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For the ſquare Pyramid, the Area of 1ts Baſe is 31, 
which mpltiplicd by 3 of V,P, == 4,is = 324 1t's ſox 


11d Content. 
For the oblong Pyramid, the Area of it's Baſe 1597, 


which multiplied by + of V P,==6,1s== 546 1t's ſo- 


11d Content. 

For the round Pyr2m;d ( uſually called a Cone ) the 
Area of it's Baſe is 153.9, which multiplied b by z of 
V,P, —=5, 1s =7%9.5 it's ſolid Content. 


Example. 3, Let there he propoſed four Pyra:7- 
doids, one of a Triangular Baſe, one of a ſquare Ealc, 
one of an. oblong Baſe, and one of a circular Paſc, 


Fos 


FER + +6 ku. * 
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| 18, 
Fx # b 
7. 
"IX 


| For the triangular Pyramidoid, the Area of it's Baſe 

Is 55, which multiplied by 3 of V,P,—= 10 4s = 
_ © $86 1ts ſolid Content, x 

For the ſquare Pyramidoid , the Area of his Baſe is 
81, which multiplied by + of V,P, =8, 15 == 648 
 2t's ſolid Content, : 
For the oblong Pyramidoid, the Arca of its Baſe 1s 
- 91, Which muijtiplied by 4 of V, P, == 12315 = 1094 
Irs ſolid Content. | 
- Forthe round Pjr4mzdozd ( uſually called a: Conojd J 
the Area of it's Baſe is 153.9, which multiplied by 


+ of V,P, =10 15 = 1539 it's ſolid Content. 


_— ex. w- 
k.— — has —_—— ——————— A. 


CHAP. II. 


* 


Of the Definition and Menſuration of a Priſmoid. 


B Y the word Priſmid is here to be underſtood a 
Solid, contained under fix plain Surfaces, where- 


of the two Baſes ought to have theſe three qualifica- 
tions, 


1. Reftan- 


"i | 
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I, Re&angular Parallelograms. 
2. They ought to be parallel one to another. 


3. A like fituare ; char 1s, ſo fituare that the rean- Be 


gular Conjugates In both Baſes may be inſerted by tw 
the ſame Planes, and a right Line extended from the 
Ceniter of one Baſe to the Center of the orher, maj 
be called the Axis 3 and the remaining four Plains are 
the Peripetaſma. 

Under this Definition is comprehended the Fruſtin 
of Pyramids and Priſms , that ſhall have their Baſs 
re&angular Parallelograms. 

»*Furthermore, if the Peripetaſina be not made by 
four flat Sides, ſpoken of before, but ſhall be con. 
ruted by Curvature from Circles or Ellipſes, the So- 
lid is then called a Cy/indroid , and under this Defin- 
tion is comprehended Fruftums of Cones and Cyl 1- 
ders. Ez | 

Thearem. When a. Priſmoid ſhall be -— 4 i 

you put C == the whole Content thereot: 


A & G> Choco retangular conjugates in the uppet 
Ee. 


B'& H-The two re&angular Conjugates in the nea« 
ther Baſe. 


A & B-Oppoſite == the two correſpondent Diame- 


ters, A in the upper Baſc, and B in the 


neather Baſe , i d by one and the 
ſame Plane. 


"G & H- Oppoſite =<the two correſpondent Diame- 
rers, G 1n the upper Baſe, and H in the 
neather Baſe, alſo inſerted by one and the 
ſame Plane, P== the whole perpendicu- 
lar Height of the Priſmoid. 


Problem. To find C==the whole Content of 3 
Priſmozd propoſed , from the five given quantities, 
A, B, G, H,P. The Rule thus: 


A+ 
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- :AFZB:xG+:B+ZA:»Hx!'P=C 


In Words Tſhall deliver it in theſe three Precepts. 

1. To that Diameter which you called A, add + 
of that Diameter call'd B, and multiply this ſum by 
that Diameter called G, ſo have you atrained to the 
firſt Member. 

2. To that Diameter called B, add 5 of that Dia- 
meter called A, and mulciply this ſum by that Diame- 
ter called H, fo have you gorten the ſecond Member, 
- 3. Addthefirſt and ſecond Members together, and 
multiply this ſum by + of the perpendicular Height, 


and ſo have you obtained the ſolid Content of the 


Friſmoid. which was tobe done. ; | 
* Bur if the Peripetaſma ( as was aforeſaid ) ſhall be 
conſtitured by Curvature,cither of Circles or Ellipſes, 


Er both, the Solid is then a Cylindroid : notwithſtand= 
Ig the Precepts afore going hold to all Intents and 
Purpoſes, ouly altering the laſt Clauſe of the third 


recept; where it is faid you ſhall multiply by ; of 
the Perpendicular,you muſt in this caſe of a Cylindroid, 
multiply 345 of the Perpendicular z or which 1s al 
one, multiply firſt by the whole Perpendicular, and. 
at laſt divide by 3.82, 


i 


Example, 


_—_ 
>. 
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Example, There is a Tun in the form of a Priſnuil 
whoſe Dimenſions in Inches arc theſe : \ 


B — 102 and H == 108 


AZ 126 nd G == 144 
$ Inches. 
P = 060 —- | 


JO3 2 8 \ 
126==A | 63:4 & | 
OILS 7 © 
177 108 —H 
144 — & 1320 j 
708 aw BPR © Fa 
708 17820 = Second - 
EE i 7] Member, " 
25488 == firſt Member, < 
17820 ==Second Member, 
43308 — ; 
S0==2 P, 
$56160 = C the lolid content in cuhicaÞ 
Inches, 
CHAP. IV. 


Of finding tle Solid Content of a Priſmoid at any prr- 


pendicular Hiight propoſed , either more than the 
whole or leſs than the whole, , 


O- perform this, you mult find out three auxili- 
ary Numbers, 1f there ſhall be ſo many in the 
Priſmoid propoſed ; and theſe auxiliary Nuinbers you 
may call in to your Aid when you pleaſe. The Me- 


_ how to find them I ſhall lay down in theſe three 
ules. 


7 
” 3 


| | Fi : Riilg 
| 1215 | : 
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P, 
TH 


* Rule 1. 3PP):A—B: x: G—H: (=the firſt 
aux1liary Number. 


Rule 2, 2P):A—B:xH4:G—H: xB (= 
the ſecond auxiliary Number, 


Rule 3. BH= The third auxiliary Number. 


According to theſe three Rules, the firſt auxiliary 
Number for the Tun before going,will be = - 0.08, 
the ſecond will be = + $2.2, and the third will be 
Z= + 11016, 


:. . Example 1. Now let it be required to know what 
this Tun contains in cubical Inches, at 47 Inches wet. 
See the Work. 

_ ©0.08== The firſt auxiliary Nnmber. 

47 = The Perpendicular. 


2 5.6 
2: 32 2 


go 
52,20 == The ſecond auxiliary Number, 
CIO, : 
47 = The Perpendicular. 
3917 | 
22384 


mumn__——_ ——— 


2630.12 7 
11016.00 == The third aux. Number. 
© 13646. 2 
47 = The Perpcndicular. 


_ — 


9552284 
6458448 "0 N0 | 
$41357.64 = The Content in cubical Inches at 

< 47 Inches wet. 
Ex4aM- 
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Example 2. There 1s a Tun In form of a Priſmaid - 
"whoſe Dimenſions in Inches 7:e thele : Y 


A== 129 and G== 104 
B— 147 and H= 104 > Inches,” 
P = the Perpendicular 48 


According to the three Rules before going for the 
finding of the auxiliary Numbers; for this Tun the firi - 
auxiliary Number 1s =o, the ſecond is —=— 194, ; 
and the third is = + 15288, So 'tis eviden/ 
that this Tun hath but two auxiliary Numbers there: 
_ the whole, or any part of it will be eaſily attain 
ed. 


Let it be required to know how many cubical In: 
ches this Tun contains , when the Perpendicular ſhal 
be 13 Inches wet. See the work, 


—— 19.5 == The ſecond ayx. Number. 
I3 = The Perpendicular, 


535 
i195 


— 2535 
o+ 15288.0 == the third aux, Number. 
T3536 | | 
13 = tthe Perpendicular, 
45 2035 
_ 15934 
195448.5 ==the conrent at 13 Inches wer, 


Exaryit ; 


rt] Chap. IV. The Complete 'Gauger. 23 


wid, '- Example 3. Let it be further required, to know 
.how many Cubical Inches 1s contained 1n the whole 


"Tun. See the work. | 


—19.5== theſecond aux, Number, 
48 = the Perpendicular, 


1560 
; 709 

the 1 wu SIO ; 
hel 4 + 15288.0 = The third aux. Number. 
9, — 145 
ler! / = 48 = The Perpendicular. 
Sher 114816 
_— $7408 | 

_ 688856 —the wiiole content required, 
* Example 4. There 1s a Tun in the form of a Prif- 


w0zd, whoſe Dimenſions in Inches are theſe. 
a= 193 nd G—=200) 
== 1223 and H== I Inches. 
=== thePerpend. = 52 


By the three Rules before going, for finding the 
auxiliary Numbers ; the firſt auxiliary Nhmber for :« 
this Tun will be =o, the ſecond == + 49.873, and 
the Tliird =-+ 22078, and becauſe here will be but 
two auxiliary Numbers; theretore the Whole, or any 
part of this Tun wall be cafily had, | 


Let 
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| Tet it be required to know how many cubical In. 
:ches this Tun ſhall contain,when the Perpendicular i: 


17 wet, Sce the work. 


49,875 — The Second aux. Number, 
17 == The Perpendicular, 


349125 
EE. 4 8 
E47-979. {| 1. 
22078000 = The thicd aux, Number, 


—_—_—_—_  - - — - =—_ 


22925.875 
17 = The Perpendicular, 


160431125 
22925875 
389739,875 = the content in cubical In- 
ches, at 17 Inches wet. 


If it ſhall be defir'd to give the Content of this Tun 
in Beer barrels,you muſt take rhe two auxiliary Num- 
bers, and divide each of them by the number of cu- 
bical Inches in one Barrel; to wit, 10152, and the 
two Quorients ſhall exhibit to you two new auxiliacy + 
Numbers for Beer Barrels, and they will be theſe: * 
The ſecond auxiliary Number will be == 2.60492 >, | 
and the third auxiliary Number will be==2,17474 <- | 
See the work. | 4 


0.C0 
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wa wt 
» 
<4 
f 


7 


In. 0.c0492 == The ſecond aux. Number. 
1 2 == The Perpendicular. 

0.00934 | 
c 22450 = 
0.25584 : ” | 
2.17474 = The thurd aux. Number, 


I” Fa 


'F- ” 2,43058 
| 52 == The Perpendicular. 
4.86116 
1215250 | | 
 126.39916 = The whole Content in Bcer 
Barrels, | 
BF. 6 
That is 126 : 1 : 4 3 very near. 


PE ——— 


— <> rr ed 


q 2 CG H A P. V. 
- _ Of the Definition and Menſuration of a Cylindroid. 


c- EE the laſt Tun before going be fuppoſed to be 
7 cloathed about with Curvature ; that is, Let ir 
- be ſuppoſed that there is an innumerable multitude of 
Ellip!es inſcribed into the innumerable multitude of 
Oblongs that are conſtitured in the perpendicular 
Height of this Tun, and then at is called a Cylin4roid. 
Now let it be required to find the whole Coment, 
or any part of this Cylindroid in Beer Barrels. To 
do this, you muſt take the two anxiliary Numbers, 
to Wit, 49 875, and 22078, and divide.each of tem 
by 12926, and the. two Quotients ſhall exhibit two 
- new aux1lary Numbers, and they ſhall 5e theſe; the 
- Second auxiliary Number will be == 0.003859 ;>, 
; and the Third will be == 1.708 <. Sec the work. 
(S F. 84m:e 
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Example 1. Firſt, let us work for the whole Con- © 
cenc of this cylindroid in Beer Barrels. — 


0.003859 = The ſecond aux. Number. 
5 2 == The Perpendicular. 


0.007718 : 
eI9295 ww 
0.200668 ; 

1.708000 == The third aux. Number. FF 
1.908668 | | 21 

= - F © 
5F bt 

ita, 817336 | I 
9543340 > 1 
99, 250736 = The whole Content in Beer : y 


Barrels. B. F. G. {# L 
That is 99:1:0 #4 fi 


Example 2. Furthermore, Let the Content of this * p 
Cylinareid 1n Beer Barrels be required at zo 3 wet, | I 


0.003859 == The ſecond aux. Number. _ r 
20 == The Perpendicular. + 4 
0.017180 Es {2 H 
I 9295 5 
_ 87080000 = The third aux. Number. F 
I,7271095 
20 'y 
345421900 
86355475 _ 
35-495 74475 = The Contene at 20 £ 


wet, 
in Beer Barrels. bf 
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CC H A P. VI. 
A Compendious Method for Gauging the Fruſtum of 4 


Pyramid. 


: His way of Gauging I find 1n ſome of late cal- 
: 'F led by the Name of A New Way of Gauging t16 
: Fruſtum of a Pyramid ;, but to me it 1s pretty Od, for 
; T would have them to know, That I have had this way 
- ever ſince the Year 1669, that was four or five years 

-2 before ever theirs ſaw the Light. 

: Tf a Tun bean ordinate Polygon, the two Baſes (7. t. 
-> the Plane at the Top and the Plane at the Bottom be- 
'* ing parallel,alike, and alike ſituate ; and alſo if a right 
7 Line may be every where applied in the Pers ws a 
> from Baſe to Baſe, then 1s that Tun the Fruſtum of 

: 4 Pyramaad, and the Content of the whole Tun or any 

* part thereof ( the Baſes: being parallel ro the Ho- 

: T1Zon ) may be attained by this | 
Theorem, Letthere be put A==the Side at the Top, 

- B ==theStde at the Bottom, P = the whole perpen- 
_} dicular Height of the Tun. Then, inthe next place _ 
. tt will be incumbent upon you to make to your ſelf 
» three auxilary Numbers, by thefe three following 
F Rules : 
” Rule 1. 3pp):A—B:(2z2)(= Thefirſt aux. 

Number, 


Rult 2 p):A—B:xB( = The ſecond aux: . 
Number. 


Ryle 3 BB==The third aux. Number. 


Now that you can by theſe Rules make to your ſelf 
three auxiliary Numbers ; . byow ye, That theſe auxi- 


kary Numbers are only proper to the Fruſtum of a 
"© 2 ſquare 


# 


| ' 
' j ES 
T wr 
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Dzviſors proper is theſe four Folygons anc ;he Cone. | 
For the Cubic. inches Alc Gallon 'Beer Barrel: 

| Trigon | 2.309490 | 651.25 2445 
Tetragon 1.co0000 282,00 || TJOI52 

| Pentagon 0.58123 1 63.91 $9c0.5 

Hexagon | c.38450 | 108,54 390745 

| Cone | 1.27324 | 259.05 12925 


Example 1. There 1s a Tun 1n the form of an c- 
quilateral triangular Fruſtum'of a Pyramid ; the Side |? 
ar the Top 1s 300 Inches, the Side at the Bottom is +3 
120 Inches, and the perpendicular Height is 3o In- | 
ches. Now let it be. propoled to find how many Beer | 
Barrels is contained in this Tun. ; 
_ By the Rules before laid down, the firſt auxilfary | 
Number will be — + 0.00042 2748 <, theſecond will | 


be ——+ 0.0307192> , the third will be = +4- 
1.38:96>, Sec the work, | 
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| C.000227 48 == The firſt aukxe Number: 
30 == The Perpendicular. 


0.00682440 : 7 
oO 03071020 == The ſecond aux, Number. \ 


0.0375 3460 
"30 —= The Perpendicular, 


REPY +, -— 

Y 

'# $ 
agree Wer nn 


1.126028C0 : 
1.381900 == The third aux, Number. 


LY 


2.5079. 20s | 
30 == The Perpendicular. 
: | 95.2390..000 = The whole Content in Beer 
4 | Barrels, 
: | i] B. F. 'G 
— Thats 55:03:82 | 
Example 2. Letitbe required to know how many 
Bzer Barrels is.contained in this Tun , when the Pcr- 
pendicular 1s 9 Inches wet. Sze the work, © 
0.00022748 = The firſt aux. Number, 
9 = The Perpendicular, 
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$.00224732. | Ow) 
0.03071020 = T he ſecond aux, Number. 
0.03255752 : 

: $9 == The Perpendicular, 
Q. 29561780 . 
:1.381 96050 = the third aux, Number. 

7 1,678579758 | TP 

3 9 ==the Perpendicultr. 

: 15-10719912 —= The Content art 9 Inches Wer. 

Be Po Ge 
That 15: 1 20 : 3 & 


Frample 3. There 1s a Tun in the form of a pen- 
ragonal Frutum of 'a Pyr.c»id-, the Side at the Top: 
C 3. 15 144: 


|\ 


h F 
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is == 144 Inches, the Side at the Bottom is == 1:4, : 
and the Perpendicular is = 60 Inches. 
AZ bdt | 


e1 6 ©Of* 


B — 108 > Inches, 


” == 000 


Let it be required to know how many Beer Bar- 
rels 15 contained in this Tun. 

By the Rules before laid down, the firſt auxiliary _ 
 Nulliber for Beer Barrels will be = + 0.coco:c- _ 
. 337>, the ſecond will be = 0.0109819 <, and 
the third will be = + 1.9767 <, See the work. 


0.0000020337 == The firſt aux, Number, 
2 60 == The Perpendicular. : 


0.001 220220 4 
0,010981900 == The ſecond aux. Number, : 
"©,012202}20 | | W 
bh .60-== The Perpendicular. iN 
0,932127200 | So” £ 
_1-575700000 == The third aux, Number. 
2.708829200 hs 
| __ .._____ 60 = ThePerpendicular, : 
1.16 2,5 2963 2000 KL KO : 


That 13. 162 * Þ * ©, Þ:5e 


Frample-4. There is a Tun in the form of a Fru- 
ſlum of 2 Cons, whole Dimenſions are theſe : 
Inches. ES | 
— 144 The Dameter above. 
 B==108 The Diameter below. 
P —o060 Theperpendicular Height. 


And let it be required to find the Content in Ale 
Gallons, By 


- whe 
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- > PER ag SI In FE AO o* 
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'the Work, 
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By the Rules before going, the firſt auxiliary Num- 


\ her will be found to be = + 0.0003342 <; the ſe- 
' cond will be = + 0.180476 4 the third will be 
| =-+32,4858> , See the work. 


0,0003342 == The firſt aux. Number. 
. 60 == The Perpendicular. 


0.02005 20 | 
©.1804760 == The ſecond aux. Number. 


0,2005 280 


60 == The Perpendicular. 
I2.031 6800 | | 

3 2.485 8000 == The third aux; Number.- 
44.5 174800 > 

60 = The Perpendicular. 


2671.0488000 = The Content in Ale Gallons. 


Before I make an endof this Chapter, I think it 
will be requiſite to ſhew you how you may get the 
whole Content of any Fruſtum of a Pyramid, or of 
the Fruſtum of a Coxe,withourt making auxiliary Num- 
bers, by this Theorem. 
| 1, Add the Side ar the Top, and the Sidear the 
Bottom together, and ſquare hs Sum, and from this 
Square you ſhall ſubdu&t the Fat (or ProduR )) of 
both thoſe S1des. | | 

2, Multiply this Remainer by + of the Perpendicu- 
lar, Laſtly , divide this ProduR by ſuch a-Divior as 
is proper and peculiar to the Pyramid propoſed. Gwes 
its ſol1d Content. | 


Example 5. Let the Fruſtum of the core in the laft 
Example be propoſed , and ler it be required to find 


Irs ſolid Content 1n Ale Gallons, by this Theorem. See 


GC. 4 AZ 344 
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== 144 The Diameter above, 
B — 108 The Dtameter below, 


 ——— 


252 
Wm 144 
wo ;| TON 
1260 | 1152 
504 14 | | 
63504 155523 
15352 
47952 


20 ==} The Perpendicular. | 
359-05 J95 9040 (2671.0486 = Ale Gallons. _ ; 3 


240940 a 
255100 | | : 
27050 | £ 
1745 0O : 
308800 | 
| 215 600 h : 
79. = 


r.xample 6. Let the pentagonal Tun in the third 
Example of this Chapter be propoſed again, and let 
It be propoſed to find its whole Content by this laft 

Theorem. See the Work. | 

Inches Og 

== 144 The Side above, 

B == 108 The Side below, _ 
| Þ —060 The perpendicular Height, 


x63.91)959040.00 (5851.0158 == Ale Gallons. 
139490 
83620 
166592 
25900 
Q5 ©9O 
131350 


——OO 
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: Pyramid, gradat im; | fte- 
' rence, ſecond Difference, and third Difference 3 07: 


_ bt, - ca E-! 
vn rt - of DOE SIID 


I might here ſhew the Inching-of a Fruſium of a 
by the firſt Fruſtum, firſt Difte- 


otherwiſe, by the Table of feuratize Numbers ; But 
in regard you are ſufficiently inſtructs from rhe aux1- 
liary numbers ( in this Chapter taught ). to. find at &- 
ny Depth propoſed, the Conrent upon demand 3 L 
think I may here ſpare that Lahor :. Howbelt , It. 
the Second Part, when I come to ſhew Gauging by 
mean Djameters, I will not there leave you, wathour | 


it; for indeed it will be there of ſome moment, but 


-: of ſmall uſe here: for this Firſt Part preſuppoſerh c- 
+ very Tum-to be moſt exquiſitly fo as 1t 1s here called ;, 


and Gad wot, you ſhall not mect with one ſo exquiſ:ts- 
among 5oco. | | 


CHAP. Vir 
Of the Drip or Fall of. a Pyramsdal Ton: 


E Yery fixed Tun 1s ſo-placed or poſfted, that tire: 
- Liquor may he deeper at the clcanſ ng place: 
than at any other place ; and foraſmuch as there hath: 
been, and are ver, many. great Eontroverlics. abour 
this Point, for want f anght underſtanding of the: 
word Perpendicecsr ; fome taking it to he that Lane 
wluch 1s at righe Angles tothe Stirface of the Liquor z: 


others, to be that'Line which 1s at:right Anglcs to the + | 


Plane at me Bottom of the Tun : And,becauſe I would! 
havea right underſtanding on all fides, Ifhall delwer: 
my Opinion, which I hope will cleac this Poine 3-if ir- 
doth not, I heartily. wiſh that ſome alJer Pen wouldi 
gndertake the Buſineſs, that we may have no more- 
ps long Snits at Law , and Commoverſies wiuhout: | 
end. | 

To me it ſeems reaſonable, That-if tire Dimenſions: 
&all be taken when the Tun 1s.dry, then 1s the. —_— 

C 5 


, 


the true Perpendicular to that Tun. 
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of the Bottom the Baſe to that Tun of what form 6- 
cver it be : Alfo, if a Point, or ſome ſignal Mark ſhall 
be aſſumed in the Perimeter at the Top of rhe Tun, 
for a common or conſtant Gaugrng place ; then I do 
aver, that the neareſt diſtance from the aſlumed Point _ 
to the Plane at the Bottom, is the true Perpendicular © h 
to that Tun. |  B 
Objeftion. Some may ſay, But there us a Tun which I 
the Fruſtum of a Cone ſtanding upnn its leſſer Baſe, * 
' and conſequently, from tbe aſſumed Point before men- © 
tioned, it is impoſſible to get the Perpendicular tothit | 
Tur, by this way here preſcribed. I 
This Objettion 15 true , yer *tis eaſily ſolved; for _ 
in thts Caſe, T would extend a Line from the aſiumed * . 
Point , quite croſs the Perimeter at the Top of the 
Tun, to the oppoſite S1de, ' and paralleſ ro the Baſe 
or Plane of the Bottom ; then would I take the near- 
eſt diltance from the Cyoes of the Tun, to the exrn- 
ded Line ar the Top ; and this Line I do aver to bt 


I have known ſome who have taken Dimenſ.ons in 4 
dry Tan ( which hath been agreed upon to be the 
Fruſtum of a Cone ) ſtanding with a Drip or fall, and | 
aſter Dimenſ.ons have been taben in the Tun beino | 
dry, they have repleted the Horizon forſoorh . ( the _ 
lower Hoof they mean ) with Liquor meaſured 19 by | 
ſome known Meaſure, that ſo the quantity of Liquor | | 
which doth fill the lower Hoof might be known and | . 
determinate ; and then have found by Geometry for- || 
footh. the whole vacant F ſtim above the Surface of 
the Liquor(cven upto the aſſumed eſtabliſhed Gauging |. 
place or pore by a wrong Perpendicular; to wit, 
the Perpendicular ro the Surface of the Liquor. Now 


. this 15 nor agreeable to Arr nor Equity : For, firſt, 
"There 15 no reaſen thar they ſhould take the Djame- 
ters upon the dry Bottom, and then call thera the Dij- 


» If the Surface 
then upon their Baſe 
they 


@mexers of the Liquors Surface ; for 
of the Liquor de their Baſe, 


F097 
v; * #4 
I £. 6% 
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they oughtto take the Diameters, which 15 noe ac all 
praicable. Secondly, Howbeirt if it were pratiica- 


" ble, ir is not the Hoof at the Bottom that 15 in Con- 


: have a Drip or Fall, that t 
Top of the Tun and not at the Bottom; therefore, 


' Took what quantity the Tun holds being full of Liquor, 
' ata Horizontal Poſition ; for it ſhall want ſo much of 
| thatquamiity of Liquor as is equal to the vacant Hoof 
| at the Top, the Tun ſtanding at an inclining Pofmon. 


teſt, but the Hoof at the Top of the Tun. 


And, foraſmuch as it is RH w__ ons ml 
vacant Hoof is at the 


Truly, I haye often wondred at our able Writers 


of the Art of Gauging ( who have profeſſed them- 
\ . ſelyes to be great Hoof-Geometers ) that not one of 


them yet hath laid down any Rule whereby to get the 
vacant Hoof at the Top of a pyramidal Tun, when it 
ſhall have a Drip or Fall : But Fle warrant you, now 
they have ſeen jt done here, you ſhall have them ſcrib- 
b's 1t outat the next opportunity that they ( have we 
can pretend to expoſe themſelves in publick, and ca 
It they own, as they have already'done by many things 
whych they have taken our of my Miſcellanies which 
they have formerly ſo much detraftecd, traduced, and 
deſpiſed. | 


Notwithſtanding, I having been prevail'd upon by. 


my loving Friend Mr. Fuclid Speidell, a man of Ho- 
neſty, Arr, and Equity ; I ſhall therefore not be back- 
ward to lay down this | 


I HE OK E Me: 
In 4 Fruftun of a Pyramid of what form ſoever ( whe- 


ther Tri lat , [auadrangular, Quinquangular, &Cc. yea 
ana T Te Fad Fara & #ts CC, 3 if you 
put A=<the Baſe { that uw, the Area of the Baſt ) at the 
Top, B == the Baſe at the Bottom, and P == the Perpen- 


azcular Height of the Fruftum ; Now let this Fruſtum be cut 


3nto two Hooſs, with a Pr:ue Diagonal-wiſt, paſſeng 
through 


NERDS. 
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Forangh the oppoſete Extremities of both Baſes, and then-thq 'F 
Rule to. frad each Hoof u thus ©. | : 


:AÞ 1 AB: «+P= The uppcr Hoof, 
EO SI 
2 B4v iAB: « 3 P'= The ncather Hoot. 


This Rule 1s univerfal for the Fruſtum of any ſorr 
of Pyramid, provided, its Baſes are paralle] 2 Bur for 
the Fruſtum of a- Cone: ( which is indeed no more 
bur a round Pyramid ) you may attain the two. [ioofs 
there ( more eaſily ) without knowing the Area's of 
Its Baſcs, only by the knowledg of the Diameters of 


its Baſes, and then to find each Hoof, the Theorem will 
be thus : 


Tf you ſhall put A == the Diameter ( not the Area) of 
the upper Baſe, B = the Diameter of the neather Baſe, ani 
P == the perpendicular Heaght of the Fiuſtium ; now {t 
this Fruſtum be cut into two Hooſs , with 4 Plane Diago- 
nai-wiſz, paſſing through the oppaſite Extremities of voti 
Baſes, aud then the Rule to find each Hoof runs this : 


3.82): AA+3AB:xP(=The upper Hoof. 
3.52) : BB +2 AB: »Þ:(== The neather Hook; 


If theſe Dimenſions were taken in Inches, then the 
Contents of eaah Hoof before going were ſolved in 
cubical Inches : But if you would have the Content | 
of theſe Hoofs in Beer Barrels, you mult (inſtead of P) * 
multiply by + P, and ( mnftead of 3:8: )-divide by 
12926 : or if you would have the Coment in Gallons 
Ale or Beer, you await multiply by 7 P, and divide 
vY 359-05, 


by | Example. 


POLE 
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| Example. There is a Tun having 4 Drip of Fall; 
and it is agreed upon to be the Fruſtum of a Cone > 
its Dimenſions being thele : 


Inches, 


— —_ 


The Diameter at the Top, ' a, #5, = 119.24 
The Diameter at the Botton,g, h, — 124.21 
The Perpendicular, 6, p———--== 9425 


CC 


Firſt, Let it be required to find the whole Content 
of this Tun in Beer meaſure, ſuppoſing 1t to ſtand in 
4 horizontal poſition, which from the Dimenſions 
here given will be 53 ; 1: 2+. | | 


2" 3" OG > fp. CET ITED : 
KI " RE Wade. 
—". Gs 

; 


Secondly, Let it be required to find the Content of 


the upper Hoof (a, b, c,/ a, ) in Beer meaſure z, here 
you Mult nate before you can do this, you mult get the 
length of the Line c, d, (parallel to a, 6) andalſo the 
Length of the Line e, 5, which is the Perpendicular 


| of the upper. Frultum; + In order to which, I provide 


me of a Line ( bur. of- the fineſt ſort ) ſuch as your 


Carpentersuſe, and with-a Pricker or an-Aul I faſten, 


one end at the Point-4 ; then I exrend diametrically 
ro the eppoſite Side, holding it very tight, and mov- 


ing it downward from « toward c ; and having 2 _— 
| i nc 
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Maſor's uſe to try their Pavements with ) applying ic 
neatly and lighty to che tawght Line before mention- 
ed, till ir be Horizontal , which when he hath diſco- 


mer who is provided with a neat Level ) ap as your 


vered, I have exacly found out the Point c; then I” 


make þ,d4, —4,c, and wth my Gauging-rod I rake 
the Length of c, 4, which 15 parallel to a, þ, by the 
work: Laſtly, with a pair of Compaſſes I take the 
- neareſt Diſtance from the Point 6b, tothe Line c, 4, 


which is e, b, the Perpendicular of the upper Fruſtum, - 


All this being perfermed, I found c, 4, —119,3 
Inches. and e, b, ==-2+74 Inches : So then the Dimen- 
F-ons of the upper Fruſtum will be theſe : 
Inches. 
The Diameter at the Top, &«, b, — 119.24 
The Diameter at the Bottom, cd, == 119435 
The Perpendicular---——— &, b, =---2.74 


Now, if you work for the upper Hoof ( a, b,c, a.) 
in Beer. meaſure , you will find jt ( by the Rules be- 
fore preſcribed) to be 1 :.2 : 0 4, which being ſub- 
duged from «53 : 1 : 2+ the hoxjzonral Capacity of 
the whcle Tun, there w1ll remain 5 1 Barr. 3 Firk. 2 
Gall, and ſo much 15 the juſt 11quid quantity of this 
Tun. as 1t ſtands at this jnclining Pefition. And this 
T'will averr before any able Artiſt that is an unbyaſied 
man, this Tun being taken from a true Fruſtum of a 
Cone, as 1t was agreed upon, 

There be ſome thar have decryed and derided this 
way of the Line and the Level, but I think they were 
ſufficiently anſwered ; for I pray, whether js it eaſier 
to uſe the Line and Level,or to cover the Bottom with 

perhaps) 3 or 4 Barrels of Liquor poured in gent- 

*and cunningly? and after they havefiſhed for the 

epeſt place and found it, chen to-ſeoop it out again 3 
merhinks 1t-was a greatdeal of toil to pour it in, and 
no le(s trouble to ſeoop it out again. 

Yet I would haye them to. know, that if the lower 

| Hoof 


Py - % P 2 & Ve. 
© $ 
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: Hoof ſhall be juſt covered with Liquor, then Tcanart- 

\” rajnthoſe Lines c, d, and e, 6, at che Top, wtthour:the 

: Line and Level ; for in this very Tun here propoſed, 

= the Liquor mthe deep-ſt ar the cleanſing Place, did 

wet the Perpendicular 2.83 Inches, as ſome of them ve=- 

ry well know; and if they pleaſe, they may ſatishe 

themſelves by Calculation , whether c, 4, be equal to 
119.36, and e. 6, equal to 2.74 or nor. 

Tf all this will not do, I wiſh there were fome Law 
eſtabliſhed, that every Tun that 1s 1n conteft might be 
adjuſted, by filling of it by ſome Standard Barrel (for 
It would be but a ſ[ittle pains more then to cover che 
Bottom with Liquor) and then all their prittle-prattle 
about Art (for they willnor be Trv'd by Art) would 
ceaſe, and little work left for them to do. 

For I think that every man that is endued with com- 
mon Capacity ( rhat can bur add 5 and 9 together, 
or divide 6 by 3 ) knows that, If mwo Planes are not p4- 

rallel, they cannot have one common Perpendicular ; But 
3 11 all Tuns that have a Drip or Fall, the Surface of the 
Liquor and the Plane of the Bottom are nor parallel ; 
Therefore they cannot have one common ( or promiul- 
cuous ) Perpendicular. 


—_ 


PY 
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_ —— 


CHAP, VIII. 
Of Cask-gauging, divided into eight Paragraphs. 


E 1, F raking ( or ſuppoſing ) a Cask in any of 
theſe four Notions. 1. As the middle 
Fruſtum of a Spherozd, 2, As the mrddle Fruſtum of 
a parabohcal Spindle. 3. As the middle Fruſtum of 
two parabolical Conoids, abutting npon one common 
Baſe. 4. As the middle Fruſtum of two Cores, abutting 
upon one common Baſe. 
If you put D —=the Diameter -of the Bouldge; 


d= the Diameter of either of the ——— 


. 
g » » 
% . 4 
4 
7 IOW " 
: I ; 
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Fn fo , : - FS: I 3 the 
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and y =D— d; L==the length of the Ax1s of the 
Veſſel, and C == the Conteat thereof, the Diment1i- 
on bcing taken 1n Inches, /- 
' Prop, x. If a Cask be taken as the middle Fruſtum 
of a Spheroza, intercepted between tivo Planes para)lcl 
cutting the Axis at right Angles : 
Then, 3.82)-2DD+dd:xL (= C 
Prop. 2. if a Cask be taken as the middle Fruſtum 
of . a parabolical Spindle, intercepted between two 
Planes parallel, cutting the Ax1s at right Angles ; then 
3.82), 2DD +dd--0.4yy:xL( ==C. 
Ps 3- If a Cask be. taken as the middle Fruftum of 2 
paraholical Conoids abutting upon one common Bale, 
tercepted, cc, Then, 3.82 ):DD +dd:x14 L==G. 
Prop. 4. If a Cask be taken as the middle Fruitum 
of two' Cones abutting upon one-common Baſe, intcr- 
cepted, exc. Then, 3.82): SS—Dd:xL( ==C. 
Now, if you would have the Content jn Beer Gal- 
Jlons, you mult multiply 3 82 by 282, makes your Di- 
viſor==1077 prope :.If you would have Wine Gallons; 
3.82 x 23 1 makes your Divifor == 88; fere. And from 
theſe two Diviſors, you may Calculate Tables for Wine 
or Beer Meaſure : For the ſquare of any Diameter 11 
Inches divided. by 883, 1s the Conſtru&tion of rhe 
Wine Table; or by 1077, 1s the Conſtruction of the 
Beer Table : And exher ef theſe Tables have their 
fecond Differences equal, therefore they will be made 
by an cafie Calle&jon > rakxmis rn, 2/4 Hoey Foo 
If a Cask be not ſol (the Axis being poſited pa- 
*allsl tothe Horizon ) to pid the quanticy of Liquor» 
manning 1n ite 
To do this, you ought to have a Table of the Seg- 
ments of a Circle, . whoſe Area 15unity,, the Djameter 
being divided into. 1coo.cqual parts,and then this Ap- 
prox1mation 15 the readicſt hitherto uſed, which re- 
quireth this Data; the whole Content of the Cask,the 
D1amerer at theBRouldge, and the wet Portion there- 
&f.; and the Proportion runs thus : 


E 5 
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As the whole Diameter, is to its wet Portion :: (0 


7 isthe Diameter in the Table, (2. e. 1c00,) to-1ts ike 
2 Portion : which being ſought in the yerſed Sznes of the 


Table, abutts you to a Segment, by which if you multL- 


2} ply the whole Content of the Cask, the Produd 15 the 
"2 Content of the remaining Liquor in the Cask. 


Example. A. Londox Beer Barret whoſe Bouldge Di- 


7 amerer 1s 23 Inches, 1ts Head Diameter 19.9 Inches, 
4 and its Lengrh 27.4 Inches, andler be ir propofed to 


find its Content in Beer Gallons; being taken m 


; eachof the four Notions before ſpecified. 


1. As a Fruſtum of a Spheroid; pry Prop. ts it holds, 
* The donbled ſquare of they | 0. 
Bouldge diameter TT, =ros8 
The ſquare of the Head Dia- 


meter ER T=—oz 05.01 
The Sum — — —_ —— 44. 
The Lengrh---- — cnmnnn_nm—_—__ 7,4: 
ODE "681604. 
9 _ 1017807 
SO» 290802 Gall. 
442 4077)39839 874(36-99L 


| am. 
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\ 


2. ASA Fruſturn of a parabelisal —_— per Prop. Ls 
it holds, 


The doubled ſquare of bg 
Bouldge Diameter —- ==1058 | 
The ſquare of the Head Di- 
ameter _ F==0z 96.01 
The Sum - <==--1454.0L L 
The ſquare of the difference | | 
of the Diameters at the( | 
Bouldge and Head mul- =3-344 og 
tiplicd by 0,g————) 
Subtra, Reſts -_ _-—- —- ==1450.166 - 
The Length— — r__ A —_ 4 .- 
10151162 , 
__ 290033® Gall, | 
1097 )39734+ 5 484(36.8937 þ 
7424 | | 
9625 
20094 | 
- 4018. 
ih >." 1. 2200 
335 
: 3. AS 
d 
, 


-— 
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3. Asa Fruſtum of two parabolical Conoidsger Prop. 3 
it holds, 


The ſquare of the Bouldge Diameter 529 

The ſquare of the head Diameter---==3 96.01 
The ſum —=<=925.01 
The Length once anda half — —- — — 


92501. 
92501 
| ATE SS . Gall. 
1077); $017.9 11(3 5-299 
5797 
3229 
10751 
 Iog8v1 


888 


4. As 4 Fruſtum of two Cones, per Drop. 4. it holds , 


The ſquare of the ſum of the Dia» 
merers at the Bouldge and Fad $a _ 


The fa& of the Djameters I 
Bouldge and Head ———- 45 - 417-70_ 


 Subtrac& Reſts wr — -1382,71.- 71 
The Length CE nenen 27. 4 
$53084 

957897 


276542 Gall. 
2077)37886.254(3 5177 
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'E 2, Of particular things in a Cas variouſly gl uen and 
Yequried. 

Foraſmuch as a Cask 1s uſually and common'y t4- 
ken for the middle Fruſtum of. a Spherozd ; let us con- 
fider 1t under theſe four particulars : The Bouldge 
Diameter, the Head Diameter, the Length ( or Axis) 
of the Veſlel, andthe Content thereof in Beer or-Ak 
Gallons. 

In order to this Conſideration, 1f you pur D== the 
Bouldge Diameter, d== the Head Diameter CL ES 
the Length, and C== the Content of the Veſle] in 
| Beeror Ale Gallons : Then jt will follow, that if any 
one of theſe four particulars, Þ, d, L, C, be ſoughr, 
It will be diſcovered by the other three, they being gi- 
ven. As in theſe four Propoſitions following : 


Prop, k, ' Queſ: C ? Data : D, d, L. 
Selk. 197) : 2 DD + dd: xL. [253 G 


. In words thus : Te the double of the Square of the 
Bouldge Diameter, add the Square-of the Head Dia- 
meter, .ang: multip ly. abi Sum: kr the Length of the 
Veſſel : Laſtly, ny ethis Produ&. by. 1077, and the 


Quottent ws the Contetrequited. 
Example. There Is a Cask whoſe Bouldge Diame- 
ter 15 —= 26 Inches, its Head Diameter Is —= 22, and 


the Length is =36, What is the Content in Ale 
Gallons ? 


Diameter 
The ſquare of the Head Dijamcter- 


TheSum 1s —— ==1836 
This Sum multiplied by the 1, ength is —- ==56096 

This Produ& divided by 1677 , the Quotient 15 == 
* 61-37 Ale Gallons prope verum 


The double of the ſquare of rhe boubge = © 


Prof. 2. 


www - 
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'Prop. 2. Quel, L? Data : D, 4d, C. | 
Solu. 2 DD + 4d) 1077 C(E=L. 


In words thus : Multiply the Content5y 1977, and 
divide that Produd by the Sum of the double of the 
Square of the Bouldge Diameter, and once the Square 
of the Head Diameter ;.and che Quotient 1s the 
Length required. 


Example, Lect the Cask propoſed be that beforego- 
ing, and let ts Length be required, | 


Phe Content in Ake Gallons 1s ==---61.37 
This multiplicd by 1977, 1s----==66095.49 
This produ& divided by { 1835) the 
ſum of the double of the Square of( 1s == 36s The 


| the Bouldge Diameter,and oncethe( length required 


Square of the Kead Diameter —- 


Prop. Ze Quc. {D?* Dara: d&,E © 


Sole of - 2027.8 p— = att D., 
7 4-2 þA 


' Inwords thus : Multiply the Content by 1057, and 
d1vide that Produdt by the Length doubled ; and from 
this Quotient ſubtract half the Square of the Head Di- 
ameter: Laſtly, extra the Square Ront of this Re- 


. mainer, and you have the Bouldge Diameter ſought, 


Example. 


d 


% % 
b. 
4.0 
UW, 
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Example. Let the Cask propoſed be that before- 
going, and let 1ts Bouldge Diameter be required, 


The Content in Ale gallons is==----61.37 
This multiplied by 1077, ___ 
the Produdt 1s bh 66095.49 
This Produ& divided by 
(72) the double of the __ g 
length of the Yeſſel , the C2? 
Quorient 1s — 


Subtra& half the Square of 


o 


the Head Diameter OE TIOITTS 
Refſts-- | =—---676 | 
Its Square Root 15-——— -—=-----26 The Bouldge 
D1ameter required, 


Prop. 4. Quel. d? Data: D, LC 


—_—_— OR — _ _ — _—— 


Sola. uy: NG DD:;:==;4, 


In words thus : Multiply the Content by 1977, and 
divide this Produ& by the Length of the Veſlel, and 
from this Quotient ſubtra& the Youble of the Square 
of the Bouldpge Diameter : Laſtly, Extra&'the Square 
Root of this Remainer, and you have the Head Dia- 

meter ſought. | 


E xampit 
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Example, Let the Cask propoſed be that before - 
going , and ler it {wa 'xequired to find its Head Dta- 
meter. | 


The Content in Ale Gallons ——_ 37 
This multiplied by 1c77,the } __ 
produ& is — — ; $ 66095449 
This Produ& divided by( 
hed - —=1836 


rhe length of the Yell hy 
uotient 13. 
Suhtra&..the) double of the 
Square of the Bouldge—— 5 — = 135? 
Reſts- 
Its Square Root 1s - 


| —— 
= +a 


——— nn oo22 the head 
D1ameter required. 


Moreover , if theſe four particulars, the Bouldge 
Diameter == D, the Head Diameter == d, the length 
of the Veſſel = L, and the Diagona| from the mid- 
dle of the oy -hole to the loweſt place at either 


of the Heads, put =G-: Then, I ſay ( let 
the Cask be of what —_ it will, fo 1t be round art rhe 


Heads and Bouldge ) # any one of theſe four parti- 
culars D, d, L,G, be ſought; it will be diſcovered by 
the other three they being given. As in theſe four 
Propoſitions following, 


Prop. 1, Quel.G ? Data:D, d. bn 
Soln. £4/:D Fd: (2) +LL: =G. 


In words thus ; Square the Sum of the Diametrers 
of the Bouldge and Head, and to this Square add the 
Square of the Length of the Veſſel, then Extra the 
Square Root of this Sum'; Laſtly, rake one half of 


this Square Root ; $@ have you goxtea the Diagonal 
which was favght. 


Exanmpiv. 


le, 7 /.D4d «D4 d «Lb ' = & 
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Ex,tmple. There 1s a Cask whoſe Bouldge Diame. 7 
ter is == 26 Inches,its Head Diameter = 22 Inches, * 
and the Length of the Veſiel 1s == 36 Inches: What | 


The quadrupled Square of the Diagonal is==3<c0 
The Square of the Sum of the Bouldge 

and Head Diameters _— 5 wu EILY 
Subtra& Reſts- 
Its Square Root 1s the Gask's Length 


is the Length of its Diagonal? | 4 

The Square of the Sum of rhe Bouldge y ; 
and Head Diamerters 1s — 5 
The Square of the Length of the Cask is = 1295 _ 

The Sun i$-- [=<-— — — ==3559 
Its Square Root 15 — _ — |==---60 
Its half 15 the Diagonal — 

Prop. 2, Qucl. L ? Data . D. d, Gr, 
Sole. v4 GG — Da (2): =. 

In ey i nc : From the quadrupled Square of the 
Diagonal ſubtra& the Square vf the Sum of rhe 
Bouldge and Head D1ameters : Laſtly , Extract the + - 
Square Root of thi1s Remainer : Id have you gotren the : 
Length of the Veſlcl. 5 

Example. Let the Cask propoſed be that before» *! 
BOS: 4 


—==---36 


* Prop. 3. Queſ.D? Dan x; LC 
"Sol. V1 4 GG-LL;—d =D. 
In words thus : From the quadrupled Squares of 


the Diagonal, ſuhtra& the Square of the Cask's length, 
and cxtrac the Square Root c| this Remainerz Lait- 


ly, 


EBN £3 
HIRE 3% 
"4 ESE 
W:] 
: 2 
% 

., 
2 
A 


\ 
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' ly, from this Square Root ſubtrad the Head-diameter; 


So haye you gotten the Bouldge-diameter. 
Example. Let the Cask propoſed be that before- 
going. 
The quadrupled Square of the Djagonal js---==3600 


The Square of the Cask's Length is —————1296 
- Subtra& Reſts -—— —4 
; Tts Square Root 15-- nents mnmmnnrmmnmn nn Dinne Þ 


The Head-diameter 1s- 


+ Subtract Reſts the Bouldge-diameter-————== -26 


. : f 
Ce PE” ” 2.4% y A Re IE 4 eS * 
OY COTOrR Jo. VEEME? Jet 2 ORG, ; 
pf EUN WES pros ge; 


Prop. 4+ Queſ:d? Data: D,L,G. 
Seln.y/:4GG—LL: -— D=d. 


In words thus : From the quadrupled Square of the 
Diagonal, ſubrra& the Square of the Cask's Length, 
and extra& the Square Root of this Remainer ; laft- 
ly, from this Square Root ſubtraR the Bouldge-diame- 
ter : So have you gotten the Head-diameter. 


Example, Let the Cask propoſed be that before» 
going. | 
The quadrupled Square of the Diagonal 1s==3 600 
The Square of the Cask's Length 1s — ==1zD6 - -. 


Subrra& Reſts--— —4 
Irs Square Root 1s —_ —————=--48 
The Bouldge-diameter 15 ————=---26 


C 3. Of gauging « Casþ by the Tables of Circles Areas 
in Ale or wane Gallons. | | 


Example, There is a Cask whoſe Dimenſqus are 
+a D _ theſe; 


SO The Complete Gauge. Part]. 


theſe : The Bouldge-diameter == 26 Inches, the 
Head-djameter = 22 Inches, and the Cask's length 
== 36 Inches. What 1s the Cantent of this Cask in 
.Ale Gallons ? 


- Example. 


The Bouldge-diameter 26, Tabular Number—1.88 3 
Repeated- Awe dd. ——— 


The Head-diameter 22, Tabular Number —=1 343 


The Sum — — _ -— 5.114 

One-third of the Cask's Length —————=--12_ 
| | 10228 
| $114 

The Content-in Ale-gallons ——— ==61.368 


Let_us find the Congent of the. ſame Cask in Wine 
| Gallons, 'Evamplt. | 


The Eouldge-diameter 26, Tabular number==2, 2984 
Repeated = _ — —— ---——=2,2984 


The Head-diameter 3 Tabular Number-==1.6456 


The Sum _ - Rd LS <S. 200 
One third of the Cask's Length---- ==----12 
; | 124848 

62424 


The Content in Wine Gallons — 
C 4+ Of Ganging Wine Casks by way of Compendinm. 
The Rule is thus. 883) : 2 DD +dd:x L ( =C. 

I have hefore ( in Se&ion the firſt of this Chapice) 


told yorthat the Divifor for Wine-Cask is 883 roo 
much, bur 882 too little 3 thitrefore the Diyifor may 
be done away by this Compendium. 

"1s Tranſcribe the Dividend one Grade toward the 
Right-Hand, and-take the third part of jt as it there 
ſtands. 2, This 


/ 


I a Deir eats eo eter, noo _ 


A 
| : 
4 


| ©. This third part, the Number tranſcribed, and 

" the Dividend ; theſe three you ſhall add mto-one To- 
tal ; then ſeparate off four decimal Places, and your 

p Pivifion is effeRed, ee 1, 
KC | FCS, 


;. Example, Thereis a Canary-Pipe whoſe Dimenft- 
ns are theſe : the Bouldge Diameter 1s == 32 Inches, 
he Head-diamereris == 22 Inches, and the length of 


| he Veffel is — 44 Inches : Now let1t be required 


Xo find the Content in Wine Gallons, . ©. | 


The doubled Square of the Bouldge-2, Fe 
diameter 1s — — 4 
'The Square of the Head-dzameter 15-==--48q 


The Sum is ——— =o III 
"I  - 10128 
Ior 28 

. 
— ==111408 
-=——--111408 
'7The third part :s —=-----37136 
"7The Content in Wine Gallons is ——==126.2624 


'ZThe Dividend is —— 
*ZThe Dividend tranſcribed 1s 


'; If you havea deſire to expound the Decimal Fra- 
xRton .2624 in Pints, you muſt multiply ir by 8, and 
Frhe Pints will be caſt over the prime Line , and (o rhe 
JAnſwer will be 126 Gallons 2 Pints. 


T 5. Of Ganging 4 C44 by the Gaugr-point, 

# Todothis you ought to have an Inftrument to ſlide, 
and on the one Side thereof, a ſingle Line of Num- 
% —_ 3 and on the ocher Side, a double Line of Num-- 
+DETS, | 
: Then by the Golden Rale ſay : As the Gauge Point 
{ which for Wine 1s 17.15, but for Ale is 18.95 ) ta- 
Xen 1m the ſingle Line of Numbers, is to the Aer 
Tf the Cask taken in the Double Line of O—_— ; 

D 2 « 
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$0 1s the mean Diameter taken in the ſingle Line 6 © 


Numbers, to the Content taken. in: the double Line of 
Numbers. | 


Part Þ E 


, 


' Now to get a mean Diameter readily and eaſily, 1 _ 


think Mr. wingate's way 1s the. nimbleſt , which i; : 


thus: | | | + 

He bids you take the difference of the Bouldge and 
Head-diameters, and add .?. of it to the Head-diz- 
weter,,or ſubtraQt 3. from the Beuldge-diameter, and 
either way gives you the Mean-diameter. 


EC 6. Of Gauging 4 Casb by that Line which 1s uſually 


called aDiagonal-line, 


For the ready piving of the Content of a Cask ci- - 


ther 1n Beer or Wine-gallons, there is a Line upon 
-moſt Garging-rods, called by the Name of a Diagonai- : 


I 


4 


PS, 
[er IIS M5 4% 


line, becauſe It 1s uſed as it were Diagonal-wile; 


which being pur in at the middle of the Bongue-hole, 


down to the loweſt place at the Head ; then by in- 


290 1on upon the Line at the middle of the Bongue- ©: 
IOIC 


, you have tne Content of. the Cask either in Ale 
or Wine Gallons, according to the property of your 
Dzagonal- Lint: But you had beſt to try it at the loweſt 


place of each Head, and take the Arithmetical- mean, | 


dats apt Een ts ay gt 


leſt the Bongue-hole ſhould not be juſt-in the middle 


of he Cask. 


C 7. Of Gauging 4 Cark whoſe Axis is perpendiculer | 
to the Horizon, when Part of the Liquor us drawn ou, 1 

Ler it be ſymbolized thus: D == the Diameter at Þ 
the Bouldge , d =the Diameter at the Head, a==# 


half the Ax1s or Length of the Veſſel, and p the 
neareſt diſtance from the Plane of the Bouldge to the» 


Surface of the Liquor. 
This Propoſition hath three Caſes, for either the 
Veſlel 35 more than half full, or leſs than half full, or 


t 


or elſe k 1s juſt half full ; butaf jt be juſt half full, - 


there 


rtf, @ hag; VIII. The Complete Gauger. 53 
ie of {there is no need of this Artifice, for it may be done 

ne 0% 'by ſpe of the Rules beforegoing.' "+ 
| Caſe 1, When the Cask 15 more than half full ; for 
oh T Ale Gallonsthe Rule holds thus -:* 
ens 3 .  . . DD dd \* 
ang $502 2 DDodd: ang DDp— ——pppC 


-dit- : == The quantity of the remaining Liquor in Ale 
and | Gallons. 


= -.To words'thns: ' 1.- Te'the doubled Square of the 
valy | Pouldge-diameter add the Square of the Head-djame- 

.. ter, and multiply this Sum by half the_Length of rhe 
65. 4 Veſſel: So have you gotten the firſt Member of the 
—_ Dividend, «+ 2, : 
2 2, The triple of the Squate of the Bouldge-d1a- 


Me. © OT 
iſe; } Meter being multiplied by the neareſt diſtance from 


ole | thePlane of the Bouldge to the Surface of the Liquor 
in. Is your ſecond Member. _. | 

no. 3» 28 8 ef the Squares of the Bouldge, 
\1. - and Head-diafmeters, being multiplied by the Cube of 
Ale 5 | a 

ow | The neareſt ;Diftance from the Plane of the Bouldge 
;ot + to the Surface of the Liquor, and then that Produ&' 


27, : divided by the Square of the Semi-axis, you have the 
Jl: | Third Member. 

' Thus having gotten the three Members of your Di- 
vidend, *tis no great difficulty to get the quantity of the 
remaining Liquor in the Cask: For if you add the: 
firſt and ſecong \, rs. together ,, and from thar 
Sum ſubtract the third Member : And laitly , divide 
rhisRemainer by 1099 , this wy 3 1s the quantity 
of wo remaining L1quor in Ale Gallons, which was re- 

uired. 
2 Caſe 2. When the Gask 1s lefs than half full > For 
Ale Galloas the Rule holds thus. 


D 3 107) 


as 
att LN 


rr Ae 3 bs 


p 
WEL, 
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| We 9 DD=—dd 11 

10997) :2DD + dd: x a—g DDp+ —- —PPp ( 

oe | aa 


== The quantity of the remaining Liquor jn Ak» 
Gallons. | I 

The three Members of the Dividend being gotten - 
as before 1s taught , the remaining Liquor in the Cask 
will be had thus : 

Add the firſt and third Members together,and from 
that Sum ſubtract the ſecond Member : Laſtly, di. 
vide this Kemainer by 1077, and this Quotient isthe / 
quantity of the remaining Liquor 18 Ale Gallons, 
which was required. | Fo | 


SANE 


LENT Eres 
hand Xt 
» 
oy 2:42 62 
& 
4+. 
- 


I Wkly, BRL AG WASARE Tet Ot Nt 


Ce : 
K,g, =D 
& b, h, ==id 
7,0 =p 
Y,C, =4A 


Fxample. Let a Cask be propoſed ( as in the an» 
nexed Figure ) whoſe Diameter at the ouldge 15 == 
25 Inches , the Diameter at the Head — >. 2 Inches, 

| "me- 


ww” 
Bo -, TITTY 
# VI 27 
OL ER Betd pita: 2 


. pendicular to the Ho 


-. reſiding ) in this Cask. 


the Semi-axis == 18 Inches; and the Axis being per- 
rizon , let the Depth of the L1- 


Now let 1t be required tro know - 


quor be 23 Inches. 
or 


in Ale Gallons the quantity of Liquor remaining (' 


Here T can eaſily determine that the Cask-15 more 
than half full, in as much as the Ax1s 15 More than 
half wet ; and it is alſo eafie to know that p the near- 
eſt Diſtance from the Plane of the Bouldge to the Sur- 


| face of the Liquor is == 5 Inches: Now the other 
Dimenſions, together with p, being 


known, the work- 
will appear thus : - 


—=-4-33048 


The firſt Mcmber is 
The ſecond Member 1s — ==-+10140 
The third Member 15-—---== — --- 74.074 - 


The whole Dividend is —--==443113.926 
This Dividend divided by 1077 is 40.031 Ale gall,- 


So you ſee that this Propofition 15s ſolved without: 
producing' the whole Spherozd ; where neceffity will 


require the extra&ion of a Square Root beſide the 
numerous Operations. And this Method will hold as 


well for Wine-gallons as Ale-gallons, if inftead of 


Z [1077 you fhall divide by $83. 


A 


I have been defired by ſome Friends to perform this 
Propoſition by auxiliary Nambers , that ſo we may 
find the quantity of the remaining Liquer at any 
Height propoſed upon demand; and-again on the 0- 
ther Hand, I have been derided and defied by ſome _ 
buſre Prittle-pratiers to do It that way ; but to pleaſe 


the former and contradi& the later, I will dot here.- 


Example 2. Let the Cask before-going be propoſed 
here again, and let it be required to make the three 


auxiliary Numbers to it, I fay it holds, 
D. 4 Rxle 


=_ þ 
were? q 
= HK 
ES 
EZ FA 
E - 
Sg o q 
F 
4S, 
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: » 
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= | 


ER 
IV 
I 


4 

x 
'P 
hf 


DD— dd 
Rule Is == the firſt aux. Number, 
—1097aa | 
" 
+3DD | i 
Rul e 2o —_— ſecond aux, Number, S 
Rs —Þ 1077 an: 
: : 2DD-|-dd:xa : | | 
" Rule 3. == thethicd aux, Number, 
+ 1077 


According to the three Rules here laid down, the _ 


firſt aux, Number will be found to be==— 0.00055, 


the ſecond will be==+-- 1.883 , andrhe third will be 4 
==+ 30.68523. In the laſt Example p was equal ro 


5, and we will aſſume it ſo again here. Sec the work, 


'— ©,01 
_ +1.883---==The ſecond aux. Number, 
+ 1.869 25 
| $—-P. 
9.34625 
Puhes $23 == The third aux. Number, 
-+40.03148 Ale Gallons, 


Here you mayſce (notwithſtanding their gain-ſay- 
ing) the auxihary Numbers haye performed the 
work exadly to that before-going. 

Example 2. Letit be propoſed to find the Uliage 
of this Cask. : | — 

Now becauſe there is aCapacity required leſs than 


the: 


ME Te re ET RT 


> 


»” 
oy 


 Ellipfes 1 will here lay 
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- the half of the Veſſels Content ,' it falls under the ſc- 

cond Caſe; and therefore the Signs of the firſt and 
| ſecond aux iliary Numbers are changed. See the work 


+ 0,00055==The firſt aux. Number, 
IG PP- 
©0275. 
. 00110, 


08 0137 75 
— 1,883--- == The ſecond aux. Numbers 


— 1.86925 
| ESTY 


—— 9.34625 
+ 30.685 2g == The third aux. Number: 


AG 21.33898 The Ulage. 


Now this Ulage and the wet part together muf? - 
be: equal. tothe Capacity of the whole Cask.. 


21.33898 the Ulla 
 40.03148 the wet art. 


\ 61437046 the Capacity off the whole 'Cask? 


Perhaps ſome may be inquiſitive after more than a - 
Symbolical or ' Algebraical Demonſtration of theſe 
things, bur this ſhort Tra&'was'nor intended for that 
Parpoſe; and they may ſatisfie themſelves out of dt- 
Vers Learned Authors,and not our of ſuch a curt-tail'dl 
weak Tra& as this 1s Fe et ſome few AﬀeCtions of an + 

own briefly. 


In an Ellipſis.* 


x. If a right Line ſhall paſsrhrough che Center, is | 
15 a Diameter. 
2, If a Dfameter ſhall biſe&K an Iofeript ,. then Is - 


_ thar Ioſcript an Ordinate. * 
| 3. E- 


| » 

? k > 

\ | 

| \ i 's ; - 
bo et. 
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rats, by two ſeveral Qrdinares, then the Portions 
. or Segments of the ZYipfes ſo:cur off; are equal, 


Es 
"XF 
a 
7 
3: 
= 


Part, L 
. 3+ If two ſeveral Niameters ſhall be em vato yo 


4. The Fa@ of any pair of Conjugates into the 


Sine of their Angle, is equal tothe Fa& of any © 


other pair of Conjugates 1nto the Sine of their 
Angle. | | 

5. The ſumof the Squares of any pair of Conju- 
gates, 1s equal to the ſum of the Squares. of any 
other pair of Conjugates, 


$1iL 
15 


%I7s 
FP, 
<4 
Sd. 
x | 


"of 
<tc 
* 
5 


6.. If the longeſt and ſhorteſt Diameters be inſcri- 


bed, they are at right Angles : And the Squares 
of the ſeveral Diſtanceyg from the Center of the 


Ellipfis,of every Ordinate; are dire&ly proporti- + 
| onal to the difterences of the Squares of every _ 


reſpeAive Ordinate from the Square of that 
Ordinate which paſſeth through the Center of 
the Ellipfis. & contra. 

+ ». As the Square of the Diameterof a Circle, 15 to 
the Area of the Circle inſcribed :: So is the Pa- 
rallclogram of any pair of Conjugates of an E:- 
lipfis,, To the Area of the Ellzpſis 1nſeribed. 


q 8. Of Gauging 4 Cack whoſt Axis is poſtted parallel to 
the Hor330n , when the Liquor ſhall cut the Heads. 


” ry * my we 


Firſt, get the whole Content by ſome of the Rules : 


beforegoing,(cither Inſtrumentally or by Calculation) 
then you may proceed to find the quantity of the re- 
maijning Liquor in the Cask thus : | 
Having a Table of the Segments (or Portions ) of 
a Circle whoſe Arca is unity, the Diamerer being cut 
by Chord-lines mato 1000 equal parts,then this approx- 
1mation 1s the readteſt hnherto uſed. > 
' As the whoke Diameter at the Bouldge, js to its 
wet Portion : Sos the Diameter in the Table, (3. e. 
1cco) to its like Portion : which being ſought in the 
verſed Sincs of the Table, abuts. you toa Segment, by 


which 


, 
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'”* which if you multiply the whole Content of the Cask, 
wy I Ne Ping is the quantity of the remaining Liquor. 


ul, | inthe CasK,.. 


8 © , 


 Frample. Let there be a Cask propoſed ('as'in 
4 the annexed Figure ) whoſe whole Content 1n Ale 
- *: Gallons let be 61.37, 1ts Bouldge-diameter b, g, == 26 

Inches, and its wet Portion s, g, == 17 Inches; and. 
ſet it be required to find what quantity of Liquor 1s 

remaining in this Cask. | | 


As 26 1s to 17 : : S01s 1000, tO 0.654 prope VEruM: . 


This verſed Sine I ſeek in the verſed Sines to 'the | 
Table of Segments , and it abuts me to 0.6929 a Seg-- 
ment, by which Tmultiply 61.37 the whole Content, 
and the ProduQ 1s 42.523273 , which 1s the quantky 
of Ale Gallons remaining in the Cask. 

The Converſe of this may be propoſed thus : 


Having the whole Conttnt of a Cas , the Bouldge-diaMt- - 
" ter, and the remaining Liquor in the Cask © Tofind the. 


wet portion of the Bouldge-di ameter. 
I. Divide the remaining Liquor in the Cask by the 
whole Content of the Cask, and (eek the Quotient _ 


"yas; _ 
5A | TEA EE Io 


ww 


60. The Complete Gauger. 
the Table of Segments , and-it aburs you to a verſed 


Sine. 

2, Say by Proportion dire : As the Diameter of 
the Table ( 1000) is to the Bouldge-diameter : : So 
3s the tabular verſed Sine, to the wet Portion of the 
Bouldge diameters ey 


mo 'Let the Content of the Cask be 61 37 


Ale Gallons, and the: Bouldge-diameter 26 Inches,and | $ 
the quantity: of the remaining Liquor-4 2.523273 Ale | * 


Gallons, | 


- Then, A3100c, 1s to 26 Inches :: Sois 0.654, To | 


17 Inches, the. wet Portiqn of the Bouldge-diamerer, 
which was required: - Do 


I ſhould here have propoſed a Cask the Liquor not- 


eutting the Heads; but that Propoſition will be ſolved 
by.that very. Rule which is -given in the Secand Part 
for the Crown of a Copper, therefore needleſs here. 
Howbeit you may proceed to do it, moſt exquiſuly 
near by this 8, Paragraph, for, you ſhall not mils the 

zzT Pprr.of. .a Gallon, though the Liquor da not cut 
fo Heads, © | | 
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The verſed $ine found by the firſt Brecept is = \ 
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| T A B E *F. 


| = cuzndi 
| 6nd 
: PORTIONS 
, OF A 
[c TR EE: 
Whoſe Area 1s Unity: 
The Diameter being cut 


: _ by Parallel Chord-hines, into - 


1000 equal Parts. 


F *. - 


f 


|- Segments of a Circle whoſe Area is Unity, 1 | - 


2s — - 7 
\V | Seg.j| V_j Seg-| |V | Seg- | V Sep. 3 
oO = 114 O 1, CODDO zZQO 02d 7 970 $9913 3 
'Ol},coos| | 999|I.cooo| [31].009:Þ] 969] .9908, |! 
92{.coo1| | 998] ,0999] [33]-<29f]| $65] 9994) * 
23 |.0093} 997 .9997} 33]-010']] 967| 9899. | 
O4|,cooq| | 96] 9996] 34|o0105 966 e989 


—— WC DD OTE 


©F|,<OOG | 995] +9994 35 O01 1c 965 . 90 96, 
06,.0008| 994] +9992 5 nad | "”_ 9885! 
071.0010 | 993 « 99909 TF 


| .orach| 9631 9580: 
'OY -0012| 992. $9988 38.1 24]] 962: «9876, 
09.0014] | 991] . 9986] [39|,o129]] 961] 9871; 


SE LISTS Penny ado ins 
10 GO! 7] | 990] .9983} [40|.0134 | 960] .9566; 
[1 x].co20 9] .9980 41 [.0139 | 959 «9861; 


121.0922] | 9Þ81 .9973] [421.0144] 95S} +9856 
t 31-0025} | 987| 9975] 143-049} ] 957] 985: 
t4|-cO28] | 986] ,9972 44|-O154| 956{ ,99846 


[15{+©031] | 985] .9969] {a5|.or60[f 955] 9845) 2} 
1161-0034] | 934] ,9966] [461.0165fÞ 9541 9835! |: 
171.0037] | 983] 9963 47.0171 953] 9829 

18|.coqi] | 982] ,9959 481-2176 952] .9324 
19]:<244 | 831) _.995:} [e9J.orvify g5n 98g; i 
Poreeey 980] ,9952 ſc 0187) 930] 9813; + 
21,0051] | 9794 +9949] + [Flj.O193}] 9494 ,g9307| © 
22].005F5| | 975 «+9945 F2 0198; 948 .g980:| | 
231-0059] | 977] 09941} 5 3]-02.04 947] 49796 


t 


24|.0c62] | 976 +9937 54!.0210;] 946] .9750 


——_—— Fw 


25].0067] | 975| +9933 55103157 945 9705] © 
26|,007c| | 974] .99:0 F6].0221 , 944{ 9779! | 
427 -0075| 973] +9925] [57 «0227, { 943] 49773| 
2Si,0079] | 972] 9921} [58],0233 | 942] 9767 
29].ce83t | 971] 9917] I5gl.0:39 


941[_9761 
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F EE OB I J Bl lO 
« | 7 |" Segments of 2 Cirdle whoſe Area is UI ty. 
= | —_ | = "4 4 | 
| 1 | WARE! Vis % V | Seg. V | eg. | 
Mo E: IV Sep.) | Defoe} ——_— ; TER an; 
2 2 [= |= 0901-2446] [901.9554 
3 3 629],0.45| 1940].975h >9.:.ou42) Tee '95a7l 
5 3 [61].0,50 1391-9749} dg:]-046ch |go8| 95 49 
4 7 ]62þ,0357| |-3*[-9743| 093 [.0468| [907].g95 32 | 
7 [3 163 0363] 19371.9737 29a |.0475 1996|.9525 
|: [64,0269] [935.9731 =  [— 
i =P ennnne OD þ nn 095 048 3| 905|-9517 
o 46 5 0276 A ge gta 296 .049c I 24}.95 10] 
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? 691.0305} 1933 e999 — [9991253 19211-9457] 
7 Wha . oo Th Hrs an _— —_ »OFVO | yo. . 9450 
+ 17 0p-03u0} 930 9 = LOI +2528 899 . 94721 
| {71 +OZ14} Fg 96 __ Bas 9464] 
72 0321} j +9679 103|-9544] 397j.9456 
: 1041-9559} [S95]-9441 
Hy 071-9575] 1893'.9435} 
= 1081-9583] 1892.9417} 
L | 1ng1.95 9C| ks da ihe 
5 | Prio{-0593] [390/.940;f 
+ | 1119:0506| [3894.9394 
J |.c p | | \ 124.0622] [887},9377 
33102396] [9171-26041 11141-262:| |88- 2369 
241-9473], (9161.9! 97] —f cond Cort 
£55 2 6nd hag of fli5 [+9635] 1-55 þ | 
"5 -24'@1 [9151-259 | (16 964 B4 933?! 
361-0417| 4}-2535) [vol ct lined aces 
871-0424] >; p44 } ff 821.9337 
88.0431] [912] 956g) [in cod inte! naca 
89 »0439] j91I]-95 611 CD CS | 
— — # 5 - 420 ; : RR * 
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Segments of a Circle whoſe Area 1s Unity. 
_ | | ies 
VS VS] [V| 5 |V.| Se. 
l 20 [,0680 820 932C [y0[.0941]. 550/.9059 
[2r $.2688 879|.9312 15If..95c} [849.3050 
hag Yds 78-9304 152j.9959} [848 «9941, 

0705] 1a77]-9255} [15 looge8| [847]. e903 
124 0733] ſ876|9287] [154-5978] [846).9011 
125 ©731 $75 e379 155 +2986 845 eJO1L 4, 
(26(.2730] [374[+9370] [156[.2995] [344[.9005 
$271,0738 373109262 1571,1904 34 31.9996 
t2$].9747] 1372/49253] 158-1014] [342|.3586 
\129[.0755] [871149245] t59).1023 (841 [8977 
1130|.0764 $70 +9236 | I6c|;to 2} }840 $968] 
131.0772]. [369{-9 238 Gola alrign (839|. $958 
[ 324-078) 368 Wy 162|;tog1] [338 $949 
t33]-079| [867ſe921c 163.1061} [337 $539 
134.0798 $661 +9202 16s logc} 1936 +5930 
6 35 [+0907 865 e9193 I 65[.1080 35096 
t 36} .2316} [364 [o9184 1166 .legc $341. $910 
137].0824| [363].9176} [167).togg| [8331,8901 
I 38 0833] 362 e9167 168j.t1ot - $32 3893 
139 0842 36x e915£t 169 [118] 831.8882 
140|.085 1 $60, -9149 170\.1127 $35 3$73 
1411.0860 859159140 171f.1137} 8291-9963 
1 43|-0869] [35 8ſ-91 31 172joL 147] [328 [885 3) 
(143 |-0877] [357|+9123 173|-lI57] [8271.3843 
[1 44 i ma dad 1174|-1166] 326 $334 
[145 |.0895] [B55}-9105]} [175.1175] [$25 |.8825 
1461.0904\ 1354|-9996] [t76ſ[.ir185] [924|.8815 
147|.0913] [553 908 t77].1195] [$23/.3805 
148].0922| [352 [.9078| 178 L0gl 322 e795] 
(49].0931| [851{.9969) 1179/1214] [321.8786 
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J is. Uni \ 
2 Segments of a Circle whoſe. Arca ty 
\ ee 4 B | |'V |S ly i Seg. 
lid [ule] [lf | (156: 
3 ——| Fog [roſor526| [799 5474 
3 (ovOlel3 24 3 :Ofs | 1 739] $463 
7 |ig11.1234) [319]. 8766] [200] $37 8: [845 
4 pi $18|,8757 2121-1547 7 © 4 
|] [102[01243 Tzr3j.ns 53] 1787 [944 
; 1$51e1253 (3171.8747l. E ] $6 $432 
| 184 1263 316],3737 ng (one _— 7" pon 

as (or273) [3508737] [+15 |-1578 54-4 Sad 
Ec _ 754|-®41} 

* |ig6].1383] \$14].8717] 16 1559 7821.8401 
. | $13],8707| |[2n70-1599 Ih 
} het pos 312 +3697 218].1610 78S 2]: $390 

: be 14-7 $11|.$687 SEP 1620] 1/2 
JT -—_ $10.8677] >20]-1631 
1 e323! fe09|.8667| [+27]-1642 
Þ [194je1343] [9081-3657] [233j 13657 
Ss |. 1353] 1$07[.3647 +23|-1663 
= ,1363| |8061.3637] [>24|: 1673 
ſe $05 1.8627 235 | 1634 
b = wtf 804| $617] 3261-1595 
 l199).1393] [$03].8697] [2371-1795 
q 198 .1403[ 803 3599 TY «1916 
: 199|.1413 $01].3587 dD29ol727 
Toal.142a) \Boal 85s [230]-1737 
1#1h,1434) [799\.8566] [33x]-1748 
x02).1444] \798\,2556) [3321-1759 
203|.1454] [797|43546] [33 4 
204.1465] [796\ 3535} 1334}:17 | 
olnansd Has 5s 1991 
OF 475 T95 $525 3) g 
bL $51 2261-1507 
lazy) (723[8505] (637-1333 
- hos «1506 792 3494) 239 Ne: 
ors oifage l30l198 
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Segments of a Circ 


le whoſe Area is Unity. '? 

Vv Seg-\ iv Deget Wa + yg 
760 "$155 1295 (ZI 79) 739-7821 3 
759] $144 271 -21909 729.7810 4 
758] 8133 1272.22 L 
757|.3122 373 
756|,8111 274 
[75 5 $100 (275 | 
754.8989 1376] 
7351.$0738 278 | 
1521.8067] |277|- 
751.8056 v7] 
3.1.0 20], 
750|-99049 | 
749] 3934) _ 
\7 48 . 8023 232]. 
747-8012 283} 
|, 75|.8001 284]; 
ma ONT | 

7 990 23g|- 
14 
744 7979, [186 
14217956 38 
741|:2945) 2859 
740[-793% 290 
7391793 291 
[7381-7912] [vu 
7437 |.7 901, 293 
736 788g] |:94 
7351-7878] [295 
[734] 7867] |: 96 
933]-7556) [297 
7321-7544 298 
9311-7633) 1991: 
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| Segmentsof a Circle whoſe Ayeals vlloks Z 


— } 

* | [viSe| [v] See [VS | IV 

21 Þ | -1d78| 670 JLA2 

* [oSf3gzs) 7091-777) [335] 

3 penn: «Pg [+7465 If Age) om 

9| 3 z02 A565 6958] $7454 (333 + 2992] G6: .799 

ll Goz 2558] [697-7442 1333-2974  6671.7286 

h:  _ſzo4(12170 696 +7430 334 |-2926 666 +1074 

2 EF za5|2594 qos 51:74:19} F335 ©2938] |[665[4706% 

+l: po6j-2593] [494[-7497] [336] 2955] [66447950 

"oo ze7b 2603 6931-7395) [33714396- 663j,7038 

| z08|.26L7 15921-7333 338|-2974 662,07026 

- z09 «£628 (691 | 7372] 339 +2986 $62 (\JOI4 
— ——_—_— _ —— 


0|-2640] [69-7360] [340|-2998 Se 
341þ.3910] 659},699c] 


Ss; X Hips 

'' Ss 26g3| 16891-7345] 

{ 0365664 | Fol {he 342 13042] 653 6978 

' > Þrapacte| 5% e134 303[43934] [657116900 

* Kkighz687| | £313 1449]: 3946 £56[e599 

| ; T9777 I! 733-1 345 ENT 655 |c0ga7] 

(161.3711 -7ab9] 346143071 654 6929] 
317.2723 67377] [347] 3933] (643/.*917 


1 5 »f..7 . '6 & os S 
2 [$181.2735 24-7265 [346 3-93 $3 [e<995f 


| frrgf 2747 53 3493197 6511.689;] 
bx mmm I” -— — ——_ — 
; 13 2G *»27F9|- | 80[-7241 3501-3819 {650 5 >Þ1 

j24l-2970] [gg 72z3o| l35n5-3032] [6apfS36g 

| 12nleas: $52[-3043 wad ada 
3231-2794  [353]-3156| [647!-684 

| 224] .2806] (354.3168 (646|-68 I24 

325 j-24 18 3551-3180] 6451-682 
3%6}- .p$3c af-7179} 356.3193] [644 630 

337 2842] f69;].7153 1357/,3204 543 .6796 
12854 L471 46; 35 $1.3 219} el 6734 

[gas 66] 5134 Iag9[.3229 64! S771] 
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F=mmm—— ——— 
| Segments of a. Circle whoſe Area is Unity 4 
V (Se) [V |Seg-) |V. | Sep] |V (Sep) | 
360 3241 640 +6759 (3 99[-3611 610|,6389 # 
$0714-3803 639[46747 391[.3623] [609[-6377] - 
362|.3265 [5 5-[-6735 392|.3636 608|.6364 
363[.3278] [637.5722 39; o3 648 607 +6352 
364[+3290 1536 .6710 224-660 606.6340 
$65[-3302] [635{,6698 395193673 695 [+6327 
Þ551.3314| [634|.6685] [396.3635] [604/635] | 
368|:3339 633 T.1:1-39k 398 +J710 602 e63$0 E 
36913350} [6311-6649] 139943723] [6011-6277] » 
[370[.3364| [630|.6636 400),1.735 600[:626; 3 
37t[+3376| [629 6624 421}, 3748 $99 +6252 wy 
373ſ.338$] 6251,6612 40214376 $991 0248 E 
373].3409| [637].6608 [493þ13773 [597 6227] © 
374-3413] [626|.5587] [424\,3785] [ro6\.621;] © 
[375 63425] 625 6575] 405 [+3798] 1595].6202 : 
376153437] !1624[+6563 406|.3810| |594{e919] 
377|-3459| |623].6550 407 [+3823] [593].6177] 
375[.3462) [622.6539 408 [.3835 $92 z6165| | 
279 +3474| 1621 1 bin 1499 $3948 Fs 91 61529 | 
3S0[.3486| [620|o6514 410[.3860 (595 e614} | 
311.3499) [61 91.6gor 411\.3873 58g! 6127] | 
382.3513] [618[.6488 412ſ-3885| [588 6L15 
383].3524| [619]-6476] [413|.3898| [587|.610:] 
[3841-3536] id|Ca6a) petol3vic (y86|6ogt | 
38543549] 615] 6453] J415[.3923] [585[.5079] | 
1336[.3561| |[614[-5439} [416[.3935, 841.6065 
3871-3573] [513-6427 4171.3948] |583[.6051 
z38 3586) 612|-6414 41 81.3960 82 6040) 
389]-3598] [6r1l.6402) [araf.z993 [581].6027) 
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| Segments of a Circle whoſe Area Is Unity. | 


V i Se. 
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| | | Segments of a a Circle whole Ara is Unity. 
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1 
V See V LSep. IV iS; V | Sw. 
450(.47 54} 520|,3z55 492[+4975| [SLvþjl27] 2 
481 [e475] |519|.,5242 49:1|e338%5] 1509),5115] 
4V 2[0477 F18[,5229 492|04595| 528 |,510!Þ 
[483 +473:h |5I7{45217 493 wy ſO7 1.5289 
484/- 479% [516',f"ioal [4994/5492 3] [506195077 


— — ——— — ſk ws 


435 e4809j [FI5f.: 191 495 [+49 30| 505 |,5064 


486/482: 514 JL78) 496 $4945 j04 [,505 1 
487,.4334] FSI3!5166 497'«4962] |5931,5038 
488 _87 Flzjo5153 495144974 502[,5026 


[189/.48%60]  5irl.crgoſ faggle 1987 ($93/,50T3 
: . |[500|.5000| [$30.(.599% | 


CHAP. IK 


Of the Conſtruftion ie the Table of Segments or Portions 
of a Circlt. 


+ Pg $58 7 « ts -.. OA ig mh OR DOR A5 pO Ts 5 Sn + ; 
ge, io 5 yu - 4 <, he FR EPS 4 S Fe IO OTST IRIS OE Ee? ES Ae os 
bn PIE MY Sa OT ig De te Ry Opt oh, wha OT ror 5 A GS, "IS ARM by x ok * - 
WEEN AS We MW, ATE FEISS, © Xs rt athens; (24S ESO " . X ; 
TER rs Nees te Ee: PN TIs FE ap 4 ea ED Io th ,"_ 4 F 


P'R © B LE mM. 
In 4 Circle whoſe Ara 7s tnity,; and Its Diameter - cut by 
Chord-lints into 1000 equal Parts? To find the Sezment 
' to any Verſed-Sint propoſed, wot exteeding gOO of thoſe 
| ha Pals. 


Utkiply the Verſed-Sine prof oſed by 
0.002, and ſubtra& this ok & from 


an Unit. 

2. This Remainer you ſhall ook in the common 
Table of natural Sines (the Arch being divided into 
Degrees and Cenreffimals ) which being found ; Ler 
us Co-Arth be doubled and called A, 


3, You 


l. P hap. IX. The Complete Gauger. 71 
$ 3. You ſhall find the correſpondent Sine to A, 

| avhich Sine being found you may call S. And then ie, 

Folds. | þ 


—— 


7 6.2831853) +0.01745 32925A—S ( ==Segm. 
4 | - | required, 


* 1n words thus : If fou multiply o,ot7453 2925 by the 
| | Arch which 1s called A,and from this Produ ſubdu& 
Away the correſpondent Sine which you called S, and 
*hen divide this Remainer by 6.2831853, the Quo- 
-rient ſhall be the Segment required. Now this Seg- 
ment being thus found, 1f you ſhall ſubdu&'1t from an 
AFUnite, you have the Co-Scgment , that 1s, the corre- 
*zſpondent Segment to the Co-yerſed Sine-to that yerſed 
Z$ine at firſt propoſed. 
# .Butto abbreviate this large Diviſor and this large 
Z Fa&er, I ſhall lay down two Tabletts of them which- 
will be ready for uſe and exa& enough too, 


"23 
7» 
was 

&” 5 - 


$5 


H 05.2832|1 ©.017453311| 
z 12.5664 |2 0.0349966|2 
C 18.3495|3 0.05 2359913 
56 25.1327 [4 0,069813214, 
b 31.4189 5| 0.08726651j5 
| 37-699 [6 | 0.104719716 
43-9823[7 0.1221730|7 
50.2655[8 0.139626318 
56 548719 «157079019; 


' Notwithſtanding what hath been ſaid in the 2d. 
"; Precept of this Problem, it very often falls our that 
' the Remainer there ſpoken of, cannot be found in the 

| Table of Natural Sines exa&ly ; therefore in this 

+ Caſe my Advice is that you make two Operations, one 

| with a Sine the next greater, and one with a Sine the . 
{ nextleſs; and in fo doing you will be ſure to have 


the true Segment required bounded between the _ 
rs 


\ 


on | . The Complete Gauger. Part], * 
ſulrs of "theſe two Operations: Nor let any man (2 * 
that theſe two Operations are tedious and laborjoy, | 
for if he ſhould go in the common Road of ſome q 
our Segment-makers, and make two or three work; * 
in the Golden Rute, beſide the extrattion of a Square | 


E: 


Root which neceſſity will call for there, he would find * 
it more tedious and laborious; and will all this do #7 
their Jobb? I trow-not;; for 1n ſpight of their Teeth 7 
beſides all wa they muſt have the quadratureof 
the Circle granted them, yea and a Table of Sinesty 


boot; and Ihave no more granted me here. 


® 


on 


7 
: 
; 
$ 


: 
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$29 
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iow, | rxanple. Lett be propoſed to find the correſpon. 
1e of Z dent me to the verſed Sine 263. See the work 
263 = Y 


«OOZ 


ery: 
.474 Its Arch 28.29 4 
lis Compl.61.71> 
2 


123.42> A 
F ' 349066 

4 698132 

2 53199 

2 | 349066 
- 2.154086286 

4.  ©.8346556 =Sine of A 
1.319430686 (0.209993 > Sep. 
125664 +++ 0 


627906 


; 188495 


L uumomoe_ — —o—_— 
| . 


27795 


g Fo - _ Now 
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Now I make a ſecond Work. 


263= 3 
526 | | Ea 
474 Tts Arch 28.30> pt 

Trs Eompl. 61.70 < 7 

2 4 

| ANSICSEN. | 

6981350 
523599 

349066 
174533 
2.153737220 


| o.6 548478 — Sine of A 


EF" 8889420 (0.209907 <L SEP 
| 1 25664 ** * © | 


62249 
7] OINF 
$70072 
MME... 
458500 
IS 
10677 


So you ſee by theſe two Operations that the Seg- | 
ment 1s bounded , and 'tis very probable it may be | 
0.20955, 

| T could ſhew divers other ways for the making of 
a Tzble of Segments, but I will not trouble you with 
them at this time. -, 


4 | | A Table 


NA 
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A 


8 Ne ; 5 
7 - | 
K: 5 

; ; 4 


CIRCLES AREAS 


be; \- 

E 
_Y ; 
% 


I N Oo. 
WINE GALLONS, 
And decimilleſſumal Parts. 


Toevery quarter of an Inch of the 
DIAMETERS 
From 11rch to 5 Feet.. 


NJ 


% 


The 


Complete Ganger. 


gs - —_ I 
Circles Areas in Wine-Gallon 


Part L | 


—— — —— 


Io 


EN = S Fi. | 
2 Area|2 Area | >| Area "2 Area 
2|__|2| = H 

S|.z2176|[l5| .7650|tz [1.64569] :,55 94 

| +2314] | 47907] [£5832] [2.9055 
| £2456 3169 7u13 2.9585 
32603] | 8434 [£760 13.009; 

| 9].3754['s 8704(23|1+7-936 30[3-0609 
.290gl | .8978 [1337s [3.1142 
[2069 | +9257 Ou779 3.1629 
57]_[:3:35]_| +9539] [L918] (53-2149 
[10 $340c|!7 +98 261324]1.9584[31[3.2674 
4-357: I.o1I7] 11.9994] 13-3293 
[3745 [1.941 3]. [2.0409] [3-3736. 
1:3929 11,9571) 2 bn 2.4274 
11/.4114/15|1.1016|25]2.1250[3:(3.4816 
l.4303 [.1324 2,1677| [3.5362 
4497] |I-1637] Jz-n1c8] [35912 
4694 TINS 2,2544| [3.6467 

_ —— | —\ — ee 
121.4596 Se # K-74 262,299 4 33 Sr TOM 
.Jlo2 I.2599 2,34205] (3-750. 
+5312 1.2928 2.3876 JeSIF6 
[5527] [1.3262] [2.4329] [3-3728 

3 | $746|20] 1.3600/271 2.4786ſ3[3.9304 
$969, 1,3942] [2.5247] [3.95534 | 
6197 1.4288 2,57I2] [4.0468 
642 1.4639] |2 6182] [4.1057] 

Se. Lnedd eons fone} ee 4 

['4 6664 2111,4994}:812 6656[35[4.1650) 
.6904 1.5353 k.7134 4.2247 

2] [714% [1.5717] 12,7616 [4.2849 
7397 11.0004 2: #103 $3464 
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Rule 1s thus : 
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Circles Areas in Wine-Gallons. | 
EF T5 iF., 
| Aras 3. Area | 3. Arca | + Area = Area 
SS {2 5 
4.4064(4115.7154 4617-1944 Ex 8.534343 6 _—_ 
4.4678] 15.7853] [7.2728] | 8.9395} [19.7578] 
4.5297] [5.8556] 17.3516 9.0176] [19.9536 
4.5915 $.9264/ 7.430% 9.1054 Skis 
4.6546 2 $4997614717.5 156 52 — 93657 11.0466 
47177] [6.0692] [7.5507] | g,2822) [11.1437 
FE 6.1412 7.6713 9.3712 CHO 
4.3452] _ 6.2037 [7.753: _ 3.4089 Cn, 
4.909E[(43 titer 2 7.83361j3} 9.550658>|+1.4376 
9744] [£.3599; {7-9154 9.64c9g [11.5364 
5.03 9; 6.4336| (7.9976 9.7316 {1.6356| 
logz] 15-3978] |8.0803 9.8228 |'1.7353 
5.1714 44/5.5 824 498-1634); 4 —VWTITT 
$2379] (6.6574 13.2469 (10.0664 [1.9359 
3049 ALE hs $.3309| [lo,og8s| [12-0368 
$0372: __|6.8087]__ [8.4152 [10,1917 12.1332 
F + 440C $5 6,33850 508,509 55 Lo, 2550 6Oj1 2024 GO 
5.5082 (6.9617 $.5852| t 0, 3787 | 
$.5 760 7.93389 8.6970: 10.4728] 
[5.6459 [7.1 164] [8.7569 [10.5674] 
| To make an 


y Number 1n the precedent Table, the _ 1 


Multiply the Square of any Diameter by 0.00 
and the Produ& is the wine-Gallons. : oh 


5 E 3 Examplice 
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Example, 


Thus you may make any Number greater or lefler 
that the Table dorh exhihir. 

But I made this Table gradatim, by the continued 
CclleRion of the firſt and ſecond Differences very 
eaſily, as 15 directed in Chap, 8. Parag, 1, 
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And Millſſmal Parts. 
To - 


Every quarter of an Inch of the 2 
DIAMETER S, 
_ From Inch to 12 Feet. 
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0,01 1 
D,OI4 
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©O.O21 


Col 5 


0.234 
C039 


28249 


Area 


O,1 790 
Pl5; 
0.2®O! 
oU1J 


26 &3 © 
Jabgze 
"Fit 
2,265 


Ge 


2,293 
3.307 
3,42 


+565 
536 
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eas 


202.70} I 7 


0.755 


4 [0.245 K31933F 15 j0.902 
6.05c -2o3F2 1©.9L0 
2.056] - [2.365] foigg3 
nn C063] [384 [0.979 
5 (9.07c! 12 [0,401] 15)1,20; 
077; FROL 1.027 
0.084 | +35 e959 
C.?92;___[2:453}__ |! 286 
© mY 13'0.471] 20 loIt4 
0.109 0.4*g [ol'42 
O,118 *+5 OS 1.170 
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Chap. IX. The Complete Gauger. Sr 
Circles Areas in Ale-Gallons. 
=o .| [59 1 }5S& S& | 
2E| Area {6 Arca | LT area | (AF area 
36 n= 43 F.I5c | '50 6.96; 37 9.049] 
3.56c} | 4 246 | 7.033 9,138| 
© [ge7ne|- Tent 1 7.103 | 9,208 
| 3e761 Bi $4331] \__17e173 = 9.:88 
3713-313] | 44 5439? | 51 \7.244] | 2 9.369 | 
3&al '| 5-453] | (7-y15}.j | 9-490 
2.916 | F-F15 17. 387 | 9.531 
_-Þ-969]- | -- $2577 ___ [7-459 9.613 
331.0 22 45 15.640 $317. 531 59 9.695 
(492.75 ſFo7O} 7,60y Fr. 
| 14.128 (5.766 | 7.676 | 9.860 
jel8z] | $329] 7-750] | | 9:943 
TEN \cch:80 tool 83 FT 19,029 
394-234 46 5.893] | 53/7923] } 60 
1,291 5.957 17.397 $9,110 | 
19345 . (6.OLL 7.972 to,194 
4o4O1 (+08 7 5 946 Bedield 
ac[4-456 47 6-152 \ 54 3.121] | £7 [19.363 
(1.512 ' 76.318 (8.197 tan 
4.5 65 6.484 8.372] | [10.534 
= e625] } 6-355 —fE {SIO 
| ar [4.683 | 48 6.417 5 9.435 5 10,706 ; 
$739] | [16-494 | 8.50: | [10-792 
4.797] | {6-551 | [8.579 pins 
= 4.355] LL 6.619 = 3 656 E> = 
43i14.913} | 49[6.689| | 56 8.934] | 63]10004T 
4972 } 6.755 '$ $12 1;142 
wy \- 5 6 tart, HAH 
$-031 [6.824 | 8.991 | Ss 
| _(F o5o] | '6.89z] | $.97c : bed 
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Part ! 
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Cinclos. Rs in in Ale-Gallons, 


Area [ZE 


11.408 
[1,497 
I1.587 
11,677 


mee 


[1.767 
11,898 


11,949 


12.94. 


I2,132 
[ 2,224 
I2.316 


12.502 
I3,596 
1 3.6 g2 
12.78 4 


LR 


12.878 


13,068 
13.164 
13-260 
L3e35< 
13-453 
T3+550 


a 
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12.409 


I2,973 | 
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Arca 


I 4.040 
14-139 


[14,233 | 
144330} | 
73 14.43" 


l4.639 


l 4.3842 
14 944 
I5, O46 
IF 148] 


een 


15,251 
15-354] 
ak 458| 
15.562| 
15.666 
15.771] 
15.876) 
Ins 
16.08 9 
6.193 
16.299 


176.536 


I 6.404 
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16.620 
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20,360 
20.479 
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20.959 
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21,080 
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22,061 
22,185 
224309 


22.685 
224811 
[22,937 
[23.063 
23.190 
23.318 
23-445 
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: :  —; | 
. _—_ Areas in Ale-Gaviot in Ale-Galloas, 
LJ : —Fw 1 , 


| [9 [Z (EERR H | 
L ; ATES FE | Area 35) as 
| I 230573 99 [37-97 106 =D 13 
E 23e701 27:43) 31-441 
| - 23,830|] l 27.573 31-589] 
| 4 23 939  LLOAE Z +730 Se 
| 1 24.083] [199 27ots, Ji1e887]}1 4 
| | 24.217 27,990] | 33e93ZG|| 
P \ 24+34%| 20,:3c JaeiV5 | 
4.478 TR nor a [322335 
2:.609| [101 2%411 J2+o4b5ſſi1s5 
2407 47 29553 3 263: 
24e872 ; 20,693 | 32787 
29403||__ 125-234 LEE 
25.136 LO bf 28.976 109133-99% ſſl 16 
25026% 29.11 3$+242|| 
Fo4O! 29026) 33.395 
2<524 29040 4 33*5 47 


266476] ] 39-414 | [24-5 51} 
26,61 | |. | 20.5 6c | 


| — T—— — FE ————G_ 
: 30,706} \112{$4.976119139-£40] 
*' : 6,385 ZOs* ) *y 5g 9 ) | 
E: [2769 l | ' CY | | 350249 
\ 3 1ol/<6F 3 | 
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| Circles Areas in Ale-Gallons. | 7 
RITTER ST b 
Zo Area $35 Area | DB | Area "x: Area | 
120 [40,105] [126] ,, 246! [132|48c5 27) 38 $3539 | 

Os! | 44+392 4371: 1 3e>3l 
26s 4 +568 1.8.396 ) 20424 
4044 bf Pr $236 [2008 
40,608 144+744 Sony | g | 

—  ————_____ n——_—  _—— co Es : =—_— 
121 1400777 ans 44.931] [133 1 [ 3- — 

40.945[| 45.298 | [49.451 = 
qlel14 145-275 [49-637 3 _ 

| 41.283]| [45.453 49.23 == 
$22 p41-453 jaw $6n<4 n7- pt : 

(4106.3 [45.809| | | © bd ad aol 'F 
| I 79 45e988 | | 5043 8; $4+979 £ 
q 7 T | | | '£O 571 : (Ffel74 
412965] de - E : be 

ol ene pernſaſean 
pda464} mee $123.35 55+764 

|. [42479 464707; Bl. [5 = 
| [42.651| 146,887 1.322 ft . 

— ﬀ o__—__—o—_— — En ng. ee RS. nc ITE? ne; : 

24 [42354] |130.147-088, 136|51.g1 3142 [56-159 

: >| 2.9 \ 7 las | [51.703] 56.357 
5 43:27ol | 47-431) (51-393 $6555] 

4 - ? . | | 6. 
[435343] | 47-613) |__ [$2.083j} 156.754 
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125142,5L7] )131 47-795, 137152 273143 $4953 


+692 7497 152.464. 57.152 

y — | es 1520656 |. 574352] 

Ne: en | 2m [57.552 
| 44-*Al|f , [480344 | | [52.84% _ 
po” | 144|{7-752| 


. To make any Number in the precedent Table, the 
Rule is thus: 


Divide the Square of the Djameter by 359.05, and: 
the Quotient is the Ale-Gallons, 


| Examplt. 


F, Chap. IX. The Complete Gaugere 8 J 


ExamPce. 
30 
— IM 
359.05 )900,00('2.5c&65 
181.900 
237500 


Thus you may make any Number preater or lefſer 
nan the Table doth exhibir, the difference being nor 
conſiderable here, for it 1s not , {_.. part of a Gallon. 

But TI would have you underſtand that I was not fo 
1gnorant, as to make every Number 1n my Table by 
this Rule; for I did firſt get the Numbers to the firſt 
Inch, one Inch and a quarter, and one Inch and an 
half, and theſe to a matter of 6 places of Decimals : 
And then by a continued Colletion of the firſt and 
ſecond Differences I made this Table gradatim, with 
a great deal of caſe, as 3s direRed in Chap. 8. Para- 


| graph 1, 


Tye End of the Firſt Part. 


LG m— ——_ W CO 


_—_—— 


OPER DE FA SIR OL wane ai 


ror Re 


F Chap. I. The Complete Gauger. 87 


"RD. PEI, 


Py 


I—_—_—_— Ie On 


THE 


' Complete Gauger. 


—_—_— 


True SECoNnD PART, 


TT CHAP. I 


Of the uſual manner of taking mean Diamers, tither in 
ſquare Tuns, or oblong Tuns; round Tuns,”or Elliptical 
Tuns: And to Inch them gradatim ; and of their 
Drip or Fall, | | 


of Regular Solids, whereby to. get their Gon- 
. tents ; but here in this Second Part I fhall ſhew 
the Menſuration of irregular Solids, whereby to get” 
.the Content of them 3 which is done by taking a com- 
petent Number of mean Diameters. | 
Now, the very taking of mean Diameters preſup- 
Poſeth ( or concludes ) that the Solid 1s irregular 1n 
the Peripet.,ſma ; for if 1t were regular in the Peripetaſ- 
a, whether itbe a Priſm, ar the Fruſtum of a Pyra- 
mil, Cone, Conoid, or Spheroddy what need have we of 
takivg any. Diametcrs ſave thoſe that lye in its two Ba- 
fes ? &q 'then, that which muſt be' here ſpoken to, 
muſt be the ſhewing the uſual way of taking Mean Di- 
ameters 1n Solids of irregular Perzpet aſmas- eb 


[ N the Firſt Part T have ſhewed the Menfuration 
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The ufial way of taking mean Diameters in com- 
mot Brewers Tuns, 1s to take them in the middle of 
every Foot ( or 12 ek of the Perpendicular 
cf the Tun, but if you meaſure that Foot 1n the ſide 
Line, you muſt allow accordingly. 

1. Then let this Figure here annexed. repreſent a 
ſquare Tun, that is, every mean Dtameter hath its 
croſs Diameter ( or Conjugate.) equal to its ſelf. Sv 
then here I take the firſt mean Diameter 4, b,=112 
Inches; the ſecond c,.d4, = 109, the third «, 4, = 
105 4; and the next Slice or Kerf nar being a Foot 
( for I find itbut 5 Inches thick Ttake Its mean Di- 
ameter ( g, b, =.193 Inches | in the middle of it; 
that is, at 8 + Inches fram e, f, then I place them in 

this order 1n-my Book, 


b———— 


Perpen- 
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Mean 
diaime- 
cers. 


| ——— 


bo Per | Mean 
-| tjame- 
dic. | ters. 


YI2 
109 


x 
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05] 103 


121105 2Þ- --- 


| 
47 : 


Beer 


gears 


14:11:32 
13:1:6 
05:0: 8 


—_ 


371 


| 


Og:374 
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Ale 


_— 


[6:226 
16:0:Y 


152023 


$3:3:0 


: 1n Beer meaſure. 


meaſure. 


rcd, 


47:37 
CT T7 


Me _ 


53:3: 0 


Example. 


Becr mealure. 


Ale meaſure, 


3g 


| _ThenI ſquare the mean Diameter of every Foot, 
; and divide that Square by 846, as inthe Tablet for 
' thatpurpoie and ſo I get the Content of eyery Foot 


Afterward for the loweſt Slice or Kerf, I ſquare its 
mean Diameter(tz/3.103 )and multiply this Square by 
the thickneſs of the Slice,(vi7.5 and divide that Pro- 
duct by 10152, as in the Tabler for that purpoſe ; and 
lo I have the Content of the loweſt Slice in Beer 


q To reduce Bier meaſure to Ale meaſurt, & contra. 

Beer meaſure being propoſed to be reduced to Ale 
meaſure, I take the 8th.: part and ſet it under 1t, re- 
membring that when I am ar Barrels, 1f Thave a Re- . 
mainer, I multiply it nent ally by 4 , and add the Fir- 
kins thereto, and keep on dividing by 8, andif I 
have yet a Remainer, [I (et tt under the Gallons ; then _ 
I addall together, and I have the Ale mealure requt> | 
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Ale meaſure being propoſed to he reduced to Beer þ 


Meaſure, I take the 9th. part and ſet it under 1t, re. 
membring that when T am ar,Barrels, if I have a Re- 
majner, I multiply it mentally by 4 , and add {> Fir- 
kins thereto, and keep on dividing by 9, and if 1 have 
yet a Remainer , I ſet it under the Gallons, then 1 
ſubtract, and the Remainer is the Beer meaſure re- 
quired. 

Example. 

53: 3:0 Ale Meaſure, 

$:3:8 

47 :.3 : 1 Beer Mealure. 


2, Let the Tun beforegoing be taken for an oblong 
Tun, and conſequently the croſs Diameters ( or Con- 
Jugates ) in the mide 
aRd let the Dimenſions be theſe : 


—— 


er- ; : - 
oem can [Mean | Beer | Ale 
, ic. diam "diam." | 
12|112 | 122 16::1:5]18:1:6 
2 jno9 [118 {15:0:8j17;0; 4 
I2 [1053] 115 [I4:1:3j16:;:0;, 
' [95 [103 [12 f05 e:2:6[06:1;4 
Y | FI :2:4]s8:0: 2 


Here 1 multiply rogether the croſs Diameters \( or 
Conugares ) in the middle of every Foot, and\di- 
vide that Produ& by 846, as in the Tablet for that 


* RON 


purpoſe, and ſo I have the Content of every Foot in 


Beer meaſure. 

Then for the loweſt Slice, I multiply irs croſs Dia- 
meters ( to wit, 103 and 112.) together, and that 
Produ& into its thickneſs (to wit 5 ) and divide by 
10152, as In the Tablet for thar purpoſe, and fo I 
_ have the Content of the lower Slice in Beer meaſure. 
\ 3. [« 


” 
: : : / 
& *_ g 
5-4 
x 
q 4 
0 


e of each Foot are not equal, | 
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er 


2. Let the Tun beforegoing be taken for a round 


re- Þ Tun, and conſequently every mean Diameter hath 1ts 
Ree Þ (croſs Diameter or ) Conjugate equal to 1t ſelf, and 


It- 


ave 
n] 
re 


I- 


| Let the Dimenſions be theſe : | 
| Per- _ PEI 

| " | Mean \ Mean | HOI | Ale 
ic. | diam. | diam. | * 


E790] 


13 Ls 1 ---- ,1H1 :2:5 | 12:06:53 
12 | 109 {[---- | 11:0:1.-] 12:15 
iz | 10gE [---- | 10:1:3 | 112234 
Os | oz '--=-- | 04:0;4 1 04:274 
Jn | | _137:0:4 | 230 


Here I ſquare the mean D1ameter of every Foar, 


| and divide that Square by 1077, as in the Tablet for 
| that purpoſe, and ſo I get the Content of every Foot 
| 1n Beer meaſure. 


Then for the loweſt Slice or Kerf, I ſquare its mean 


b Diameter( viz, 103 Jand multiply this Squar e( viz.5 )by 
| fhethickineſs of the Slice, and divide this Produ& by 
' 12928,'as in the Tablet for that purpoſe, and fo. F 
| have the Content © of this loweſt Shce in Beer mea- 
| (ure. | 


4. Let the Tun beforegoing be taken for an Ellip- 


| tical Tun, and conſequently the ( croſs Diameters or) 


* Comjugares in the middle of each Foot are nor equal 


' and let the Dimenſions be theſe : 


mba PIE 2 
pen. Mican Mean | Beer Ale | 


121112 | 123 32: 2:57,14:0; 8 
12 109 | 118 (11:3:7113:156 
12 105 4| L1iS 1iz1:1:2012: 2:5 


o5 [103 | Hs 0431 :9 of © 0; 0 
up Cmmmppmm———_—_— w— an——_—oſ.. 
41 | '40 ;L:345:1:4% 


op Here 
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Here I multiply together the ( croſs Diameters or) |; 
Conjugates of Tevery Foot , and divide that Prod 
by 1097, as 1n the Tablet for that purpoſe ; and {| 
obtain the Content of every Foot 1n Beer mca(ure, 
© Then for the loweſt Kerf er Slice, I multiply it 
\Conjugates ( to wit, 103 and 112 )-ropether, and 
thic Produd by rhe thickneſs (vx. 5) of the Slice; 


then I divide this laſt Produ 


by 12926, as1n the iſÞ | 


Table for that purpoſe ; and ſo I have the Content 
of this loweſt Slice in Beer meaſure, 


= ln 
Contenc 

Beer 

mealure: 


—_— 


© YI &- > -  — o | puodn, 


36:0: 3, 
35:01 2 
3 3:3:8 * 
32:3:6,5 


—_— 


30:312 


SR 
Jvawuekt wi] Þ m O 


28:277 3 
27:25 © 
26:2:5 
255285 
24:2:5 
23225 
22555 


Om © /þ Ak ov Os 


P—_ 


$1:3:4x5 


29:J30x8, 


| 


E To Ich any Tun gradatim. 


ExamPpit. 


I. :Under the Title Perpendiculsr, 
1n that Column TI write down the. 


| whole Perpendicular, gradually in 
Inches, as you ſee here done, ©, 1, 


3 TG is * 


2, 33 45 $55 Os : 
2. Under- the Titte C64t0nt Bier 
meaſure, and juſt againit o , I write 


| the whole Content of the Tun jn 


Beer meaſure, as in this Example; 
where T have put for Illuſtration the 
Ellipt: :al Thn laſt beforegoing, | 

z Beginning at: the Top with the: F 
firſt - Foot, by the Rule of Propor- 
tion direct I ſay; If 12 Inches re- 
quireI2: 2;7:: what ſhall x Inch 
require ? facit-t:0:2:,5 : By this 
means I know what this firſt Foot 
bears u on the Inch; and if I would 
make this a common Subducend, [ 


- might - C by: continuat Subdu&ion 


from-the whole Content ) wear ou: 


the firſt' Foot: hut becauſe Addiit- 


on 15<afier and more fanuliar ( ci- 
peciaſty when Fra&tons ſhall occur ) 
| L wi:l 
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I will turn this Sybdycend 1NtO an Ads 


| dend, ſuch as we uſe in defeRive Lo- 
garithms, thus : 
4+ This Subducend being 1:0:2,", 
p45: I rake + Complement to the nt 
\-.c x | 1ntire ( or integral ) Barrel above 
ce; js 052586 it ( viz. 2; aan © find 1ts Com- 
the Þ [20/1 9240 6 | plementtobeo:3 :6 42; therefore 
cnt 121f18:256 6 | my Addend will be==7 : 3-: 642, 
[22 17:2:6 6.|' '5- This Addend2': 3:6 53 I 
; [23]16:2:5 G write down upon a Card or a piece 
| 24/15:2:7 0 of ſtiff Paper, and add it continual- 
FETRS 3 ly to 40: 1 :3 the whole Content, 
23 4:30 a till I come to 12 Inches wants, and 
"| 26133332 4 | there I find my laſt Reſult to be = 
le '25[12:3:4 + | 295/225, which 1s the Remainer of 
191: 70 the Foot Table; whereby I know my 
NES Work 15 true, 
01 Ou 2 6. I comete the ſecond Foot, and 
r 30[10:9;2 4 |} by the Rule of Proportion I ay, If 
q 31] 9:0:4 2 | 12 Inches require 11:37 7c: what 
| $:0: 7 © ſhall 1 Inch require? facito:3:82, 
33] 7:1:0 2 Then by- the fourth hereof 1 make 
te 4 | my Addend, and find it to be = 
34] 0:1:2 y1 71 <OcO#3 andthis I add conti- 
35 $5154 7 nually ro 27 2225, till I come to 
36 4:1:7 © | .24 Inches wants, .and there I find 
TY on” my laſt Reſult to be = 15: 2:7, 
37 35252 which is the Remainer of the Foot 
38] 2:2:6 Table ; whereby I know my Work 
39 1:3:1 | 1s true, | : 
49] 0:3:5 7. 1 comero the third Foot , and 
L-17-2.., {| by the Rue of Proportion I ſay; If 
4.11 0:0 | | 12 Inches require 11: 1:0: + What 


ſhall x Inch require ? facit 0:3:5 4. Then by the 


4th hereof I make my Addend, and find it to be = 
1:0;24; and this I add concinually to 15 :2: 4. 
; ry | ri 


\ 


} 
[ 


rrue, 
8. I come to the loweſt, Kerf (or Slice ) and hy 


my Work to be true. 


muſt expunge all your Frattions , for it 15 nor conve- 
nient aryl will 1t be required of you ) that Fre 
Qions ſhould be annexed to the Table when you write 
. It fir 1nto your Book. 


| <4 Of the Drip or Fall of 4 Tin, 
Something ought here to be ſpoken of the Fall of 


Writers have ſaid. One of them in Page 87 ſaith. 

* Into the Tun propoſed ( being empty) pour 
<« Liquor,. until the uppermoſt Part, or Edg of the 
« Botrom be juſt cover'd ; then with a Gauging-Rod 
« divided into Inches and decimal Parts ) rake that 
« Liquors depth in the deepeſt Place of it : Laſtly, the 
<«« one half of that Depth (ſo taken ) is prope veru#n 
«© — the Tuns Fallor Drip; ( being always more or 
< leſs, according to the Tuns largeneſs or ſmall[neſs ) 
«the which being ſubduftcd from the Inches, &>c. of 
<« the Tuns Depth ( found by. the Rod ) leaverh the 
© Veſſels true Depth, to be reckoned on|,”and made 
*« uſe of in Inching that Tun. Another. of them in 
Page 70 faith : , h 

** For the Drip or Fall or ;he Tan , pour Liquor 
Mi | «C-here- 
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UllT1 cume to 36 Inches wants , atd there I find wh 
laſt Reſult to be = 4: 1 : 9, which is the Remaing 
of the Foot Table ; whereby I know my Work; . 


the Rule of Proportion I ſay, If 5 Inches require 
14: 1:9:: Whar ſhall i Inchrequire? fac#to:3:5Þ 
Then by the 4th hereof I make my Addend, and find Þ q 
it to be==1 20:43 and this I continually addin IE 
* 1:7, till T come to 41 Inches wants , and there] Þ 
fn my laſt Reſult ro be =0: 0 :o, which proves Þ 


9. Now that you have Inched the whole Tun, you ; 


a Tun ; bur becauſe I have handled that in the 7ih | 
Chapter of the firſt Parr, I ſhall (ay nothing of it | 
here ; onely I will tell you . what two of our late | 


Chap. II. The Complete Gangere 95 
£« chereinto ( it being empty ) until the uppermoſt _ 
UE « part, or Edg of the Bottom be juſt covered 3 then 
nel « rake that Liquors depth, in the deepeſt place 1n In- 
KW ches, exc. the one half of which is the Tuns Fall, 

Z « which ſubtcated from the Depth, leaves the trye 
o © * Dypth to be made uſe of in Inching that Tun. 
mk Truly Ithink thele two have ſpoken pretty well to 
') © the Point, for it ſounds of Equity rhat half the Fall 
nd | ſhould be allowed ; but in them that will allow no- 


 F thing of the Fall, I think ir to be how onely a piece 
p | of too much Severity, but ) a piece of Injuſtice. 

ou | 

.. | CHAP. IL 

+ 


4 Of the uſual manner of taking mean Diameters in Coppers5 


: E and of Gauging the Crown of a Copper. 

j AWE: Þ.- 
' | an n{D b 
'Yl | | _ 

"| o\---}-onn nn [0 
£$\-- = >==o=cſoccnnnm—_—_ ul 


K\-------- ES 


—_— 


gi af <-> —_— —_____ - = ———— 
NO t 
v,t,=Þ 
1, = 
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He uſual way 1s to take the mean Diameters in th 
middle of every half Foot of the Perpendiculy 

ut if you meaſure 1t 1n the {;de,you muſt allow accord. 
mgly ) So here 1 take the firſt mean Diameter a, b,— 
103 Inches, the ſecond c, ec, —= 100, the third f,p 
== 94, the fourth h,1, == go, the fifth K, L, = 86: 
Inches ; and the next Slice or Kerf being not half ; 
Foot, I draw the Tangent or Touch-line to the Vert 
of the Crown ;, { wh:ch 1 fend to be 79 Inches, , ana thi 
I note down and ſit it by, till hereafter Ifhall have 6:::- 
ſcon to uſe it ) alſo T find the thickneſs of this Slice to 


be 3 Inches, then in the middle of it, towit, ati+ 
Inch above the Vertex of the Crown, I take the men Þ 
Diameter m, n, 81, ſo have I gotten all the mea 
D1ameters above the Vertex of the Crown, and place 


rhem in this order 1n my Book. 


| Mean Mean | 
EF [liame-[djame-| Beer | Ale 
$=L Crs. ers. | 
6] 103 | ----[4:3:65:2:1 
6] 100 = =--[4:2:555077 
61:94, [o=-- 4:0:44:2:4 
6 2 nn ES Sc7 
0041 oP k 
310. ga ets L223 x[1-3c7 
[OL Don =O S221: 51 
142 | | : 24* SY 292 2 *4 


Then I ſquare the mean Diameter of every rcſpc- 
ive half Fogr, and divide that ſquare by 0 
the Table' for that purpoſe, and by ſo doing I get | 


the Content _of every half Foot in Beer meaſurc. 


Afterward: for the Slice next the- Yertex of the | 
Crown, I ſquare its mean Diameter ( co wit, 81) and | 


multiply thus Square by its thickneſs ( to wit, 3 ) and 
lian | divide 


dj 
p 
I 
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un Jjjvide this Prody& 1 2926, as in the Tablet for thu 
purpoſe, and ſo 1 have the Coment of this laſt Slic: 
pexttbe Yertex in beer meaſure. 


off © Of Gauging the Crown of a Copper. 
'l Having, as before, found the half. Foot Slices, and 
18 the Slice nextthe Vertex of the Crown ; the next 
2 ching in order is to find the Content of the Crown it 
5B ſelf in Beer meaſure. : | 
"'S To do this, — -muſt get the length of 'v, t, the 
"FE Crowns Perpendicular, and alſo the length of 5, x, 
| the Diameter of the Baſe of the Crown z which to 
0 E attain I ler fall the Perpendicular r, z, which I find 
1E tobe 42, and likewiſe 1 let fall the Perpendicular q,v, 
©F which I find to be 33: Then I ſubdu& 4, v, from 
| 1,7, and the Remainer 15 v, t,—=9 Inches, the Crowns 
| Perpendicular : Moreover, I let fall the Perpendicu- 
| lar 0, s, which is ==r1, , == 42; then T meaſure the 
diſtance 7,0, and find itto be 95, which by the work 
muſt be equal to s, 3, the Diameter of the Baſe of the 
Crown. | 
| The Crown of a Copper may be taken 1n two N9- 
| tions; either as the Fruſtum.of a Sphere intercepted 
berween two Planes parallel, one rouching and the 
{ Other cutting the Sphere ; or elſe as the Fruſtum of 
| 2 parabolical Conoid intercepted berween two Planes' 
; Parallel , one touching the Con9id in the Yerter, and 
the other cutring the Conoid 
1. If the Crown ſhall have cqual Curvature at the 
Vertex and towards the Botrom, it is the Fruſtum of 2 
Sphere.. | 
2. If the Crown ſhall! have more Curvature aj the 
Vertex than towards the Bottom, it may be taken for 
the Fruſtum of a parabolical Con9id. | | 
Then let 5, v, Z, 5, repreſent che Crown of a Co2- 
per, and if it be taken for the Fruſtum of a Sphere, 
Then, if you put 5, Zz, 4, and v, t, =, It holds: 
12926) : dd + 1 T Pix} pL _ the Content 1g Beer 
pon a "Bp meaſure, « 


— | Wn 9s 


* m9 nt To OL >. 26 erp hs 
Cs -4*' + 


$4] 
Eq} 
p 434 
ſ| 
4 
j F 
f 


p 
RI 
*'g 4 bs hs 
Sos wh 


- — _ - k 

6H _ - GC . 4-9 

oe w 168 «- dt = a> - = 
” F ay + Ws ——_ 
Ny age . Warn Py PO = —_ 
A a BE es ea ends. AA 1s RUIIE oo OD oof ets GP Wrns, 1 4 f . Map - - <p Wea oY Feouinlh $ wa 
pgs; 0 "AI LY as ow 
E 1 "IO" Ws WHY a hen dd 5 Nee 3% 

"Fon, 1A FO ee hk +, 
25A $a © ABD <ot ” | 8.5% we 


+ 
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meaſure, as in the Tablet for that purpoſe, It may ;, a 


be rendred 1n words thus : 


I. Square the Diameter ar the Borrom of the 
. Crown, and to this Square add 1 + of the Square of 


the Crowns Perpendicular. 

2. Multiply this Sum by half the Crowns Peryen- 
dicular, then dtvide this Produ& by 1 2926, and you 
have inthe Quotient the Contenr in Beer meaſure, a; 
1n the Tablet for that par =_ 7. 

Example. Here In th1 
ches, and p is equal to 9 Inches, and by rhe Rule pre- 
ſcribed the Content w1ll be found thus. See the Work, 


5 =o 9 —Pp 
EE LETT 
375 81 =P? 
$25 s {ram PP 
$6525 — da 108 —1+pp 
0815p 
1733, 
42 =27 
22932 oo 
2866 ÞB. F. G. 
25798 ( 1: 3: 82 the Crowns Content 
[22926 in Beer meaſure. 
12872 


Having found the Crowns Content , it ought to be 
taken out of the loweſt Slice ( which is bounded by 
the Touch-line ( 79 found before ) and the Diame- 
ter of the Crowns Baſe (viz. 75 ) which Slice is got- 
ren thus : 

Square the 4.rithmetical mean ( x, between 
both the Boundaries ( for you can K no RR take 4 
mcan D1ameter here attually ) and multiply this 
Square by the thicknels or depth of the Slice ( which 


, * |) 
# ” 
4 by of "s « 
' "© 
v* 
w 
A : 
$2 


*, 


s Example 4 is equal to 75 In- 
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) Bis always cqual to the Crowns height ) and then dt- 
vide br 12926, and you have the Content of this Slice 
in Beer meaſure, as in the Tablet for that PIR 
Example. 
79 == The Touch-line. 
__ 75 == The Crowns Dranercre 


] "I == Their Sum. 
— Arithmerical mean. 
77 = == Arithmerical mean, 


_ 
$929 =Arithmetical mean ſquared. 
9 = Crowns height, 


n F. Ge 
$3351 (4:0: 47 The Content of the loweſt 
=... 2 Slice in Beer meaſure. 


1657 | 
| Now baving found the Content of the tonal Slice, 
' from this 1 ſubdutt the Content of the Crown, and the 
| Remainer is 2: 0:5. 
| Burif the Crown of a Copper ſhall be taken for a 
| Fruſtum of a parabolical Coxozd ; then the Rule hoſds 
| thus: 12926) dd x * pC = The Content in Beer 


Ex ample, meaſure. 


2912 B. F, G. 
25312(1:3: 74 The Crowns Content in Beer 


I 920 | mealure. 


12385” F o CHAP, 


190 


The Complete Ganger. Part II, 


CHAP. IIL 


Of the Explanation of certain Tablets of ready pradlice 
. for ſeveral uſes in ſquare Tuns, or oblong Tuns, and 
Coolers ;, round Tuns or Elliptical Tuns: alſo for Cop- 


CO ag 


pers and Majh-Tuns. 

[The Diviſor]B. | ]::F:,G,] jo:F:[6G. 
10152 | 1| [{5079|0| [coofo 
20304 | 2| [5358] 1| [o282]r 
320456 | 3] '\504qo]2} 12504]: 
40608 | 4 F922] 3 0846] 3 

| FO7 60 | 5 6204 4 1125+ 
60912 | 6] 6486|5 | [1419] 
71054 | 5| (6768/6 [rogz2[6 
$1216 | 8 [-050 7 | 1197417 
Q1368 9 (7 332 8 | [2250 3 

| 101520 [10] | | 
I11672 |l1 3-F:|G| [2:E :|C 
121824 [12| [7614]o [2538j0 
131970 [13 B90 ! 2820 fo 
143728 [14] 8178{2| [3102 |2 
| 152280 [15] 8466] 3| 3 384 [3 
| 162432 [16| $742 +| [3666 |4 
172584 [17] 9024|x| [3948 |5 
| 182736 [18] |9306[6.| [4230 |6 
192888 [19] |9588]7} (4512 |7 
203040 [20] |987c[8] [4794 |8 


| Th 15 


Y es 


A. es Mad. 5 
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"T'yis Tablet ſerves for ſquare Tunz and oblong» 

Tuns, their Dimenſions being taken in Inches, 
4d may be of uſe for Coolers or Backs,if you pleaſe. 
"If you put A == the Area of the Bottom or the 
Top, for it is here ſuppoſed rhat every Tun and eve-- 
ry Cooler is a Priſm; ( that is, hath rwo Baſes equal, 
parallel, alike, and alike (ituare, and 1n the Peripetaſ- 
x: 4 right Line may be every. where applied from 
Baſe to Baſe ) and P == the perpendicular Height or 
Depth of the Tun or Cooler : Then it holds, 


10152) AP ( =B-F:G. Beer meaſure. 


1. Let it be required to find the Con- 
rene of ſuch a ſquare Tun as in Page the 6th. whole 
Area at the Top or Bottom js —= 11664; and let the 
perpendicular Height or Depth be == 31 Inches. 


Example 


x08 
108 
864 
ioF 
11664 A 
gi=P 
- I 1664 
+ 374993 | B. F. G: 
361584 (35:2: 5g> 
30456 * 
57024 
507609 


646 4 


Here you muſt Note, that when I have gotten my 35 
Barrels, my Remainer being 6464, I ſeck it in the 


Tablet, and becauſe I find 6486 tobe the neareſt wo it, 
| F 3 I take 


f - 
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J rake that, and it ſhews me by inſpe&ion 2 F. 56, 
a little rod much, 

Example, 2, Let it be required to find the Cop. 
| tentof ſuchanoblong Tun as in Page 7, whole are 
| | ac the Top or Bottom 18 == 9408, and let the per pen- 
' dciculag Height or Depth be =242 2 Inches, 


| 399840 (39:1 75Þ 
1 394 56* 
95280 

91368 

3912. | 

Here my Remainer being 39L2, I find by inſpe&i- 


on that 1 F. 5 G, will paſs. 

| Example 3. Lett be propoſed to find the Con- 
| rent of ſuch a Triangulate Tun as 1s in Page 9, whoſe 
' Area at the Top or Bottom 18===/567;, and let the 
perpendicular He1ght or Depth be == 36 Inches 


- $672 = A. 
\ OO ECF 
34032 | 
| T7010 B, F. Ge 
204192 ( 20:0 74 
| 203040 
Tr ey = 
Here my Remalner being 1152, I find by Inſpe&i- 
on that o F, 4 G, will pats, — The 


"3 


Ch: 
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[The Divifor] BY 1>-F1G.| 10.F.[G.| 


0846 | i| [423]o | |>00/0. 
| 1692 | 2] [446] | [O25[l 
2538 | 3] [479] | [472 | 
3384 | 4| [494;3 070;5 
4230 | 5| [5174 | [0944 
5076 | 6! [5415 | [1275 
6768 | 8 {538[7 | [164.7 
7014 9f 61.118 1988 a 
$460 jI0| [___———— 
-dy06 rf 3. F| G.| | 1.F.\G, 
10152 [12] {6340 | 211 (| 
10998 [13] [6581 235|l | 
11844 [14 0681/2 25 8j2 | 
12690 [15] [705'3 2823 | 
| 13536 jak 7284 | 1395/4 | 
4 14382 17 7525 32915 
15228 18] 75,6 | [35216 
16074 19] [7997 37617 
16920 20 '822/8 4008 | 


This Tablet ſerves for Square Tuns, and Oblong 
Tuns, their Dimenſions being taken jn Inches ; and 
the Perpendicular being always 12 Inches, or one 
Foot,- | 

The Rule, 
| Multiply together the croſs Diameters ( or Con- 
jugates ) jn the middle of every Foor , and divide .H 
taat Produ& by 846, the Diviſor in this Tabler 3 and 54 | 

%, ot 


the whole Number of the Quotient 1s the Beer Py 
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rels, and the Remainer will abutt you to the Firking 
aud vallons by inſpeRion.. 

Ex.'ple 1. Let it be propoſed to find the Content 


of the firſt Foot of thatſquare Tun in Page 89. 
112 
I12 
224 
112 : 
112 DB. F. G., 
12544 (14:3: 3> 
11843 
700 


IN Ea nice EVER 370 
Y Fel ; 


V.xample 2. Let kt be required to find the Cou- 


tent of the firſt Foot of char oblong Tun in Page y2, 


112 
LD 

224 

224 
112 BB. F. G. 
13664 (16:0: 5 < 
13536 - 

128 


WT. 


The 


'| Chap. HI, The Complete Ganger. T05; 


[The Divi. | B] [2:F: G| 'o:F:\G| 
1692 | 1| [9846] [ooc 
| 3384 | 2| [893] [045] 
F076 | 3] j94oÞR| [094[z] 
. 6768 | 4| 987] [r4als| 
/ $460 | 5] fo34ſ4} [1884] 
IO152 | 6| JroBiſ5| [23505 
11844 | 7| ſc12$[6] [2826] 
13536 |S] [11757 329) 
' 15228 | of 12228 [3768 
16920 [lO _—__ 
18612 [11] [3:F<G|. {1:F:]6 
20304. |12 r 26910] 43210 
21990 |13 [316]2] [47O{l 
33688 [13] ]r363|!] [517]2 
| 25380 |['5] [141013] [5643 
| 27072 110 [457] [1611/4 
28764 |17] J!504[5] . [658!5 : 
30456 |18|. [1551]6] [7056] . 
' 32148 [19 [1598/7 752 7| 
| 33849 [20 16.1518 7090 


———__—— 


This Tablet ſerves for ſquare Tuns-and oblong Tung, . 
their Dimenſions being taken in Inches, and the Pere. 
pendicular being always 6 Inches or + Foot. 


The Rule, 


Multiply together the croſs Diameters ( or Conjue 
gates ) 1n the middle of every half Foot, and divide: 
that Produ@& by 1692, the Diviſor 1n this Tablet; 


and the whole Number of rhe Quotient 1s the Beer 
F 4 | Barrels, 


\ L : 
. \ > WY 
"on \ ' - * 
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Barrels, and the Remainer will abutt you to the Fir- 
kins and Gallons by Inſpe&ion. 


Example 1. Let it be propoſed that there i; a 


{quare Tun whoſe croſs Diameters were taken in the 
middle of every half Foe, and the croſs Diameters 
In the middle of one of the half Feet were 117 and 


117: And let it be required to find the Content of - 


that half Foot. 

117 

117. 

319 

117 

STR ES 

13689 (8:0: 3 < 
73936: _ 

IS3 


Frample 2. Let it be propoſed that there is an 0b- 
long Tun, whoſe croſs Diameters were taken in the 
middle of every half Foot, and the croſs diameters 
in the midfale of one of thoſe half Feet were 117 
and 123, : Now let it be required to find the Content 
of that half Foor. | 


| 17- UV. Þ. Go 
| _ 14391:({ 8: 2:< 
I 
$55 


The © 


| C 
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207 


The Diviſor| Q.} |2:ft; pk} [orſtcipk 
14520 | 1 ' 7264] of looocfo 
29056 | 2] | 7718| 1] 045+! 
43584 | 3] | 8172] 2} jogob[2 
5$112 | 4| | 8626] 3| [1362]3 
72640 | 5 | g08o| 4| [18164 
87168 '6 95 34! 5 [227C]5 

| TOI6906 | 7| : m—_ 6 3724 5 

{ 116224 | 8| - [1044.2 7_j317817 | 

Fanry2 9 _ | 

:59808 in [3787 19k] dEd og 
174336 12] |19896| of 13636] of 
188854 [13 IT3yO[1 4.086 T | 
"1 203392 14) 11804 2 4.54.© » 
| 217920 |\5| [122553] 14994] 3| 
232448 16 {12712|4| |5445| 4{ 
| 246976 17 [13166 5 5902] F 
261504 18] [13620,6| j6356| 6 
276032 [19 14974 6810] 7 

| 290<60 20 | | 


This Tablet ſerves for ſquare Maſh-Tuns and Qbe 


long Maſh-Tuns, their Dimenſions being taken in In- 


ches ; but here we will conſider them 1n two Noctt- 


ons, that is, either as Priſms, or elſe as Fruſtums of 
Pyramids. | 

1, If your Maſh-Tun be a Priſm , get the Area of- 
Its Bottom , which how to do ( when it ſhall be a, 


Square, Oblong, Triangulate ) 


hath been taught be- 


fore in the Firſt Part: And having the Area of 1ts. 


' Bottom , that Number you muſt keep in ſtore for. 


Your 


p 
f 
; 
; 
a % 
: 
pd 
ts 
: 
. 
, 7 
| ; 
C 
Ee 
C 
: [ 
; | 3 5 
232 
a5, 


Pn. oY 
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your uſe, for it is an auxiliary Number, and you wair 
for nothing bur a Perpendicular ro multiply with it, 


and to divide that Produ& ( or Fat )) by 14528, the 


Diviſor in this Tabler, and the whole Number of the 
Quorient is the Quarters of Mault wetred, and the 
'  Remainer abutts you to the Scrikes and Pecks by in- 
 . ſpeton. 

| Example 1. Let it be propoſed that there is a 
ſquare Maſh-Tun whoſe croſs Diameters ( er Conju- 
gates ) are 131 and 13r, and the Depth of the 


Goods I find to be 17 Inches : Now let It be requi- 


red to find the quantity of Mault wetted this Brew- 
Ing. 
I31 
L3L 
131 
393 
131 ; 
17161 =the Arezof the BC... 
17== The Perpendicular. 
120127 
19161 AQ. lt. pk. 
294737 ( 20:0: 3> 
| __ 290260 


 ==>—o=——_— 


1177. 


— 


Example 2. Let it be propoſed that there is an ob- 
long Maſh-Tun , whofe croſs Diameters ( or Conju- 


gates are 131 and 127, and thedepth of the Goods 


| I find to be 16 Inches : Now let it be required to 
find the quantity of Mauc wetted this Brewing. * 


LI | 
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31 
127 


917 
262: 
RE: ale 
166375== The Area of the Bottom. 
r6==The Perpendicular: 


99822 
16637 Q, ſt. pk. 
256192 (18:1: 2< 
_ 261504 
4683 


2, If your Maſh-Tun be a Fruſtum of a Pyram, 
you wal then ger the Area inthe middle of the 
uſual depth of the Goods ( when the Brewer 
hath drawn his Length ) and this Area you may ac- 
count for an auxiliary Number ( as before ) and the 
Tun js reduced as it were to a Priſm; which being 
done, all chings hold as they did before. z 

If you ask me, and why a Divifor of 14528? Tle 
tell you : * In the Month of Offober, 1666. when I 
* was a Gauger in Middleſex , Mr. Porter and I made 
*an Experiment of ſundry forts of Mault,. and we 
(found that alchough 272 + cubical Inches are ,cqual 
© to the Corn-Gallon, yet an indifferent ſort of Maulr, 
© and of indifferent grinding, when three Worrs ſhall 
© have paſſed through ir , 1t 15 more com a& by a- 
© bout a ſixth part ; therefore he and T dr then re- 
$ folve- upon the —_ _ ſquare Maſh-Tuns to be 
C | wy - o85, 

— (awher© \ it muſt needs follow that 
14528 muſt be the Diviſor Tot hanger of Mault 1n 

Ire Maſh-Tuns, for 227*64— w— EI 

GT IGH needleſs to make a Tablet for 16rd 
Elliprical Maſh-Tuns, for if you get the Arca 0. 


Circle, 


we $10» 

ar - - # me, -£ 4 14. A , $ 
+> F TNT OL ON, "5 . to 5 
ELIE ID . OY 5 


LY 


$4 MY k- >. . ge 
Soares Wo 4 - 11g oe . _ Sas wt * _— 6 ot nv ger 2 "4G CTeE het to . -+g% H + 
bo o ">> ” ® q þ 4 + = Bo » " 
py "TE 4 _- «© 5) mo *. 1444 ee I - a "it, wt [ET abt 4 1 % A F- 4 ' | HIS Va "of ” al 2 "= - h, . $aw\ — 
— : Vale - * TR wn : 2B, i oe K bo. mY 
__ a - * © KG hs "hb + % ” "F 4+ 48 p 8 L : - _ - a a+ v __ =, wry v pptas +, Ia - 
P- < bh LIIBDES inte rm. OLI. > 4 pear Cao. + —— 4 7 roar ot _— pron meas mn Won, 6, , 2 0 el _— Ns = 
I. 09s ) ni yt wes ogg -—_ wo RS Ba rn OD CIR IE areny ingots og , Sk os p36». etals ”;. 7-4 oth pagns hr . - - "ws ae My, ed ES 
a Dn I þ0e..> #8 Sr ns OE EE C - d y 0 : +4 —C 2x ay - og . - Mie 
- - w obs + PU ant 1 - " r » ou nagy Fes - 
% 2 rl any” - —_— - m—___ win—_ "uy at Sor er Hee, Gem 16 fs F —_ Prey” 7 RANT my ow, « * 4 —_— 66 . 4h y 
——_ 20 ; NNANEeS 9-—-ovy mn a Lee _ |  nretoot—  e__— puck . . L 
"ou a on we oor. . 7 — p ' , _ Wer II ECON 
N e274 - : * x8 4 ” L 
— 


wx 


ouY un —— 
u—_—— 2 2+ Þ” , 
4 Wi -— -—_ - 
wr 2D __ + jon a 
wt rr. 


CL Es Ta hee 


ITO 


lets. 


This Tablet ſervs for Round Tuns 


The Complete £5 al-gere 


Circle, or of the Ellipſis- ( or in more general term, 
the Area 0i any Baſe whatſoever) this Tablet holds 
to all Intents and Purpoſes; yet howſoever, becauſe 
you may defire a Tabler for round Maſh-Tuns, Ie pur 
' youone In, 1n1ts due place amongſt the round Ta- 


[The Diviſor| B.| | :F-[G{| 10: F:1G| 
12926 4 64620 ROO 
25852 2 6824211 0359! 
38778 | 3] | 71802] (o71%;: 
51704 | 4 7539} 107713 
64630 5 78984 14365 
77556 | 6 825715] 117955 
90482 | 7| | B61Cſof 2154/6 

103408 | 8) 897517] [2513] 
- 116334 | 9, | 9334/8| 28728 
I 298260 jIO! ' | _ 
142186 [1\ 3:F:16I7T1 :F :1G 
IFFI12 12 096930 |323 io 
| 168038 113] 10052{t| |:590/! 

1 $0964. [14 104112 29.40/: 

I93890 5 10770} 4308 2 

| 206816 16, 111294] [4667]; 

219742 [17] ,11488[5 5026|5 
232668 18; 2184716 1539516 
245594 ,19, \122067| 1574417 
| 258520 [20 12565|8] 610318 


—_— 


and Elliptical | 


Tuns, their Dimenſions being taken in Inches : 
ng every ſuch Tun to be a Priſm, that is, hath 
Baſes 


poſi 


Part It. 


ſup- 


ho | 


- * 
WW. 
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Baſes equal, parallel, alike, and alike ſituate, and in 
the So a right Line may be every where a P.- 
plied from Baſe to Baſe. 

. For round Tuns, if you put D == the Diameter,and 
pP — the Perpendicular Height or Depth : Then it 


holds : 
12926) DDP( == B. F. G. Beer mealure. 


For Elliptical Tuns , if you put D == the greater 
Conjugate, and d == rhe leſler Conjugate, and P — 
the perpendicular Height or Depth: Then it holds: 


12926) DdP(==B, F. G. Beer mealure. 


Example 1. Letthere be propoſed that there is a 
ound Tun whoſe Diameter 1s — 114, and its per- 
pendicular Height or Depth == 37 Inches. | 


114—D 
114—=D 


456 
TI14 — 
114 | 
12996 
tn 37. 
90972 | 
38988 B. F. G. 
480852 (37:0:7 < 
35778: 
93072 
_ 59482 
2590 


Example 2. Let it be propoſed that there 15 an 
Elliptical Tun, whoſe greater Conjugate is 114, and 
the lefſer Conjugate is — 98, and the perpendicukir . 
Height or Depth is == 37 Inches. 


11 


35S 
\ 
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14D 
SE = <4 
| __ 
| 1026 
11172 
T7 = 1H 
18204 


TS RF, G. 
413354 (31:3:8< 
TE» } 

25584 

12926 

12658 


Furthermore, this Tablet ſerves for the Fruftum 
of a Cone, if you put D== the Diameter of the 
greater Baſe, d the Dijamecter of the lefſer Baſe, 
( making $ — D+d ) and P == the perpendicular 
Heightor Depth ; then 1t ho!ds : 


| 12926):SS—Dd:x3PC= B. F, G, Beer mca- | 
| ſure. 


Example 3. Let it be propoſed that there is a 
Tun ( agreed upon to be ) the Fruſtum of a core; 
whoſe Diameter of the greater Baſe js == 124.21, 
the Diameter of. the leſler Baſe 1s == 119.24, and the 
perpendicular Height or Depth is =: 46.5 Inches. 


119.2 


Chap..NI. The Complete Gargper. 


EF3 
I 19.24=—=d I 19.24—Q 
124.21==D  124,.21==D 
243.455 | I 1924 
243-45 =<=S _.- 2n040 
LT 47696 
97380) 2Z648 
73235 31924 
97380. þ 14810.8004==Dad 
| 48590 £ 
$9267.9025—=SS 
_ 14810,8004==Dd 
444571021 
A55==P 
2222855105 No 
2222855105 | W 
44457TI02r B. F. G. B. F. G, 
689085,08255(53:1;2<4 Nt 54:11 3s 
_64630* 
43785 
- 3270 
4007 - 


Moreover , this Tablet (ervs for the Crowns of 


Brewers Coppers, if you put d the Diameter of 
: 4 Erown, and p == the perpendicular 


the Baſe of 
Height of the Crown ; then it holds : 


12926) : dd-þr4pp:x5p(=B. F. a 


Example 4. Let it be propoſed that there 1s a Cop- 
pers Crown whoſe Diameter at the Baſe 1s —< ro8, 
and the perpendicular height of this Crown 15 — 15 


Inches. "> 
; I 00.—@. 


-» Y 
: cw CAST _ 4 
4 + _ a le" ie peat __ « vo, 49 Re PO EIS {ng en ” be "i ' — GC ”s : 
_ - f Ces F 5 _ DT Wada FRE ITE” 
X 4 — _ — # - - ——* w_ ay 6 xr ley pens pang NETS —_— - 
08% ru; 4 ad or" 6+ $s - 4 —_ . y I 
8 - 4 "Apr ot 47 EE”. Ws dT” WIR Iz OM 1 ar tins 7 T2 l BR Is : N 
Wer (oge 4, C __ I , : , Rig HE, a6 WS A. IRR £4 * RN” * 
« "7 ? : V be "ae! WM» Sa ze y __ " | 6 : I . 
e423 RO FIPOY > RL CD IE 2 att "+ MY > tab. we PX Ft 
CORE TOY Wy WH Or hs Eat Js CHO ou nb SP Bo 3 bug þ EO ade. fer > OD ; 
£ & : 
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108=0d 59=D 
108——=d SSD 
=. 75 
108 ws 
 11664==dd 225=Pp 
— 309==1 *PpP _75==7 pp 
11964 300==1; PP 
| 1484 
83748 


Example $. Let it be propoſed that there 1s a Cop- 
pers Crown whoſe Diameter ar the Baſe 1s =92, 
"a Perpendicular Height of this Crown 5== 1: 

ches. | mm 


he E 4 = SORES." Y 
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F 


The Diviſ| Bl [2:F:'G| [o:FjG 


| "TO77 | 1 540d loocho| 
nun | 2 $70 1 Jo3-Fl 
3231 | 3) 600/20 o6c]2 
4308 | 4| | 630/| Ogch3 
5385 | 5} | 6604] [i204 
6462 | 6, | 6905] [515 
7359 | 7l- 72016 1 8oſ6 
$616 o 75ofp} j-19]/ 
9693 | 9| | 780 12498 
_—— io Te 
I 1847 (T 3:F :|G; [1:F[G; 
12924 [12] | 810 [27 © 
14001 [13] | 8401] [oc] 1} 
I5078 [c4 87 oþz4 [33c| 2} 
16155 5] gooſef: [;6ct 3 
19232 [t6 | 930k} þz99} 4 
18309 [17; f 9605} j|#2c| 5 
19386 |18 990j6] [450] 6 
20463 [19 1020p 486] 7 
| 21540 20]  |105Oj> 5 Ic 8). 


"This Tablet ſerves for Round Tuns and Elliptical. 


T13 


Tuns, their Dimenſions being taken 1n Inches ; and 
the Perpendicular being always 12 Inches, or 1 Foot. 


f the Quotient 


The Rult. 


' Multiply rogether the ( croſs 
Jugares in the middle of every F 
Produ& by 1077, 
whole Number © 


the Diviſor in this Tabler ; 
1s the Beer 


Diameters or } Con- 
oot, and divide that 
and the 
Barrels. 

«and 
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and the Remainer will aburt to the Firkins and Gal- 
lons by Inſpe&ton. HO: 

Ex L le : Let it be propoſed to find the Content | 
"0 tne firſt Foot of that round Tun 1n Page 91. 


I1I2 


112 
CS 


224 
112 


112 DB. F. G. 
12544(11:2:5< 
11847 _ 
| 697 | 
Examp!e'2. Let it be required to find the Con- 
rent of the firſt Foot of that Elliptical Tun in Page 
ON. = | 


132 B, F, G. 
| 13664 (12: 2:7Þ> 
EE 
. 740 — 
Example 3; Let there: be propoſed an: Elliptical 
| Tun, whoſe ( croſs Diameters or ) Conjngates in the 
ſecond Foot, are 11g and 123 ; To find the Conrcnt 
of this ſecond Foot in Beer meaſure. 
. ils 
123 
345- 
23a 
I15 B. F. G. 
14145 (13:0: 5> 
__ 14oor. 


$+t1 - 144 | The 


pr ENS 
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The Diviſ.| B,| la;cF:G| jo: Fa 


| 2154 | ff. | | oo0p 
4308 | 2 o60[1 
6462 | 3 I20[2 
8616 | 4 1 8of3 
10770 | 5 240ſ4. 

7 | 12924. | © 3005 
15078 | 7 3 6016 

| 19232 | 8| | 420[7 
19386 | 9 | 4808 
axzo jo] | © Ws 
23694. [\l 3: F:|G| FE F:G 
25848 [12] |1620|[o| | 540 a 
28002 [13] [1680]! 6001 
30156 [14 174c]2] | 660l2 
32310 [15 [1 800[3 72013 
34404 | 10 [| 0 þ 780l4 
36618 |r7| |1920[5] | 8405 
38772 [18 [|198c[5] | 90946 
40926 [19 [2040 7 960.7 
23080 [20 |]210c}8}|. 1020/8 


bows & 


This Tabler ſerves for Coppers , Round Tuns and 
Elliptical Tuns , their Dimenſions being taken jn In- 
ches; and the Perpendicular being alwa y s 6Inches 


or > Foot. 
The Ralf, 


Multiply rogether the ( croſs Diameters or ) Con- 
jugares 1n the middle of every half Foot, and divide 


that Produ& by 2154, the Diviſor in this Tabler; _ 
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the whole Number of the Quotient is the Beer Bar- 
rels, and rhe Remainer will aburc you to the Firkins 


and Gallons, by inſpeRion, 


Example 1. Let It be propoſed that there is a | 


Round Tun whoſe Conjugates were taken in the mid- 


dle of every half Foot , and the Conjugates in the 
middle of one of choſe half Feet were 1 17 and 1 17: 


And let it be required to find the Content of that | 


half Foot. | 


117 B. F. G. 
"23689 (6:1 :4> 
I 2924 | 
== ol 
Example 2. Let tt be propoſed that there 1s an 
Ell;ptical Tun whdſe Conjugares were taken 1n tne 
middle of every Foot, and the Conjugates in the 


middle of one of thoſe half Feet were 117 and 123: 


Now let it be required to find the Content of that half 
Foot. | 


123 
117 
Ber 
123 
123 B. F.; G. 
1439i (6;2:;6 < 
12924 


14607 


yn EE "= SER 


—__ 
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_ FheDeiorl@l (2+ (pK  - 
i" 58432 | #| þ9216 9] ]Þ997[© 
| 36864 | 2} 109792, 1 0570 : 
\. o52 3] [19368] 2 ww” 7 
| 73728 | a [19944 3| [272% 7, 
g2160 | 5] [11529] +| P3047 
110592 | © ( 2090 5 | I | 
129024 7 ef mn WS 0 -» 
| 147456 | 8] [22 n — 
165 838 9 on "Tz, -f:ipk 
184.320 bo 2:M: lp —- 
202752 j11| |15524| © TiB4 ; 
| 221134 j121 11440” E214 pid 
239616 1 | (149702) P70 0 
258048 [14] [155923] [0714 
276480 S) [O12 4 > $8 5 
294912 Io 1 0704 , Joke 6 
313344 [7] [17592 =] [36z0[7 
331770 16 [Xfire 7 Cen 
| 8co0208 |19 On 
| 268640 [20 ® WI G 


| CEE; ; 
Maſh-Tuns, and El- 
. ſerves for round : : 
. Thus /,. Doh their Dimenſions being —_ = 
Iiprical Ma 4 here ( 45 before 1N Sm— ar 
——_ A rv them as Priſms, Or elſe as 


Dr - Maſh-Tun be a Priſm , gr es - 
irs Conjogares , ( whener Ry _—_ Number you 
Ellipfs : ) And Davin _ - it is an auxiliary 


> our uſe, fo ſ 
_ on pay NM wa for norhung but 4 Perpendi 
unmoecr, 


x 
£ o 
Roa 42"... Oy 
6%. B BEST | * T 
w an ra vg RES >; Re? AY na ER 4 - onde F -. 
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cular to multiply with it, and'to divide that Produ 
by 18432, the Diviſar of this Tabler ; .and the whole 
Number of the __ 15 tne Quarters of Maul: 
wetted, and the Remtainer abutts you to the Strikes 
and Pecks by inſpc&1on. | 

Example 1. Let it be propoſed that there 1s a 
round Maſh-Tun, whoſe ( croſs Diameters or ) Con- 
jugares are 131 and 13 t, andthe depth of the Goods 
I find to be 17 Inches : Now let it be required to find 
the quantity of Mault wetted this Brewing. 


I31 
I3L 


—_— 
393 
RE.” RT 
17161==The Fatt of the Conjugarcs, 
17==The Perpendicular. 
130127 
17161 Q. {t. p k. | 
291737 (15:38 2< 
276480 


Example 2, Letit be propoſed that there is an E|- 
liprical Maſh-Tun whoſe ( croſs Diameters or ) Con- 
Jugates are 131 and 127, and the depth of the 
Goods I find to be 16 Inches : Now let it be requi- 
red to find how much Mault was wetted this Brewing. 


3127 
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127 


131 


| — -————— 


127 
3831 

or 

 16637== The Fa of the Conjugates, 
16== The Perpendicular. 
99822 
_16637_ Q ft. pk 
266192(14:1:6< 
258048. 


$144 


| Example 3. Let it be propoſed that there 1s an El- 
liptical Maſh-Tun, whoſe (croſs Diameters or) Con- 
Jugates are 52 and 43, and the depth of the Goods I 
find to be 5 Inches : Now let it be required to find 
how much Mault was wetted this Brewing. 


52 
oo: 
156 
29 | 
2236 = The Fa& of the Conjugates. 
7 = The Perpendicular. 
Q. ſt. pk. 
15652 (0:3:3< 


2, If your Maſh-Tun be a Fruſtum of a Pyramid, 
you mult then get the Fat of the Conjugates in the 
midAale of the uſual depth of the Goods , and this 
Fa&@ you may account for an auxiliary Number ( as 
before ) and the Tun is hereby reduced as it were to 
a Priſm; which being done all things hold as they did 


before. 
G 2:F: 


IA 
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ET [o:F:\G | |diviſ] B T2:Þ : |G| [0: -: G| 


IT I2| 1 6.0c{9 Po 
241.2 3311 2033 q 

30] 3] | 6.662] [0.66|2 

| 48} 4} }:7.00 J 1,00]3 

{| 69] 5f | 7.334] [1.3314 

| 72] 6 | 7,665; 1.60/5 
6 Bat 7] } 8,000] 2.00j6, 
IOS| 9; | 8-60/8 2.66|: 
12040} |3:h: G/|1:1:G 

Hi [32|I-x] | 9.90'0! |3.c0'0| 
! [44 = 933,10 [3.33/! 
2: [156179 9,662, 3.66/2 
1608|141 [ 0.00! 4,903 
t80[15 10 33i4[4.3314| 
[92[106| |76 &6/| 4.60|5; 
2041T7] |11.0c'6. [5.00{6; 

| 216[T9, [1 1.33}7 $+3317 
8 |1225[19/ |x1.66'8: [5.668 
| 26020 [ns I 


Theſe two Tablets are jointly to be uſed, for find- 

Ing the Content ( Beer meafare ) in any Tun which 

1s already caſt up to every Foot ; the'whole Perpen- 
dicular being partly wet and partly try. | 

| The firſt Tabler ſerves to retuce Firkins' and Gal- 

:ONSs ( Beer meaſute ) to two places of Decimals of 

- Barrels ;"& contra: To reduce twb 'phces 'of Deci- 
mals of Barrels ; to Firkins and Gallons. | 

- The ſecond Tablet ſerves to find the Content of any 

dart of a Foot-flice, beung partly wet and partly wn 

F = 


: 
» 

"og | 

"AOIPR. IR 

SD of, LP 
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J that whole Slice being given in Barrels decimalized 
totwo places, and the wet parr of the Perpendicula: 


(in thar Foor-ſlice ) betng known, 
The Ralt. 
1. If the Foor-ſlice partly wet and partly dry, be 


terminated jn Firkins and Gallons ; Let 1t be redu- 


ced to Barrels decimalized ta twa places, by the firſt 


Tablet : which may be done by inſpettion. 
2. Multipiy the Barrels ſo dectmairzed to two pla- 


ces, by the wer part of the Perpendicular , in that 
Foot-ſlice partly wet and partly dry , and divide that 
Produ&t by 12, the Diviſor in the ſecond Tablet ; 
and the whole Number of the Quotient 1s the Beer 
Barrels, and the Remainer w1ll abutt you to the Fir- 
kins and Gallons in the ſecond Tablet by 1nſpeRion. 

3. Having thus found the Content of the wet part 
of that Foor- ſlice which was in conreſt ; you mult ro 
it add all the wet below it, and ſo you have the Con- 
tent of all the Liquor that is in the Tun. Which was 


to be done: 


Example 1. Letthe Elliptical Tun in Page 9r be 


propoſed, and let it be required to find .the Content 


at 19 Inches wants. | 
Here becauſe there 1s 19 Inches dry, the ſecon1 


Feot is that which is in conteſt, and 'tis alfo evidenc 
chat the Perpendicular m this Foot is 7 dry and 5 yet 
and the Work will ſtand thus. 


B. F. Go, 
$123 $7 ==t 1.94 
hy B 7 F. Go 

$9.79 (4:3.:8 

48 167 2-7 _ | 
In 20 ; 2:6==theContenr 


| | requred; 
Ax.mple 2, Let the forcſaid Tun be propoſed a- 
G 2 a $2, 
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gain, and letit be required to find the Content at 23 
Inches wants * | | 

Here, becauſe there is 28 Inches dry, the third Foot 
1s that which is in diſpute, and *tis alſo evident that 
the Perpendicular in this Foot is 4 dry and 8 wet; 
and the work ſtands thus. | 


B. F. G. 
Ti; 11:0 Z=tr.25 
8 B. F. G. 


EEIIgor an ermoa wm dnnmnnannmen—— 


90.00 (7:2:0 

84 4:1:7 

6 11:3:5= The Content re- 
quired. 


Example 3- Let the oblong Tun in Page go be 
propoſed, and let 1t be required to find the Content 
at 17 Inches wants. 

Here, becauſe there 1s 17 Inches dry, the ſecond 
Foot js that which is 1n. diſpute, and *tis alſo apparent 
that the Perpendicular in this Foot is 5 dry and 7 wet; 
and the work ſtands thus, 


Þ BB. ©» G. 
L905 
y B. F. G. 
106.54 (8:3: 5> 


96 20;071 
10 28: 3 : 6=the Content requred 


Example 4, Let'the round Tun in Page 91 be 
propoſed, and ler it be required to find the Content 
at 7 > Wants. | 

Here, becauſe there 15 74 Inches dry, the firſt Foor 
3s that which is in diſpute, and it 1s manifeſt chat the 
Perpendicular in this Foet 157 £ dry and 4 + wet; 
aud the work is thus, 


B. F., G- 


Ct 


way co 5 
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B* F, G. 
11; 2: $==z11.64 
42 
4655 
582 B. F, G. 
$2.38 (4:1: 4 
48 25:1:8. 
4 29 :3 ; 3Z=the Content requir'd 


If any man ſhall think ic better to uſe the old way 
by the Rule of Pra&ice, he muſt then underſtand the 
Alzquot parts of 12 ; to wit, thoſe Diviſors which will 
_—_ divide 12, which are here ſet down in this Ta- 


em 


This being premiſed, the Operation - 


6 — 2 
[4 Ht of the laſt four Examples will ſtand 
23 | thus. 
E Woe Example 1. 
FRY 11:3 27 == the Foot in conreſt;. 
f -- 2 n — £5 Inches wet. 
| 13=9 3:3: 84==4 Inches wet. 
Ij==is 0:3:8.:== 1 Inch wet. 
{1. =] 15:2:7==the wet below. 


20 : 2 ;6==the Content required. 


Example 2. 
11:1 :;0== The Foot in conteſt ; 8 Tnches wet. 
o == 4 Inches wer, 


213: 
3:3:0 ==4 Inches wet, 
4:1 :7 = the wet below, 
' 11:3; 7 == the Content required. 
G 3 . Example. 
_ 
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Example 3. 
15 : © :8 == The Foot in Conteſt ; 7 Inches wet” 


5:0:24==4 Inches wet, 
$3929 = 3 Inches wer, 
20:0: 1 ==the wet below, 
28: 3:5 [a= The Content required. 
Example 4. 
11:2: 5==the Foot in conteſt; 4 £ Inches wer. 


FIReens  - ooo -—a——_ 


2: $i = ='3 Inches wet, 
1:1:7i=2 x Inches wer, 

25:1:8== the wet below, 

29 : 353 = the Content required. 


This. Tablet of the Aliquot parts of 1.2, will ſerve 
as well for Ale ' meaſure as Beer meaſure, if you re- 
member that 8 Gallans 1s cqual to a. Firkin - Ales: 


Exa tie Let the Elliptical Tun in Page gr be 
propoſed, x hercquired :to fin 4g Conran: 
4 Ale —  39-Iaches wants. : 
_13:1:6'8= == The Foot 'm Conteft; 5 Taches wet, 
"Ep 1% £59) Sf de” —=—4 Inches wer, 
1:0:32 | == 1 Inch wet, 
1272 25% = the wet below , 


23 : 1:0 == The Content required, 


CHAP. IV. 


Of the uſual manner of giving in the Charge upon a com- 
mon Brewer, for a Guile of Beer or Ale. 


Aniel Dawſon of Dover,the Dimenſions and Con- 
rents of his Brewing Veſſels, 


Perpen- 
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_ 


1.5. T. 


Per- 
pen: 


| 


Mean|Mean 
diam. |diam. 


| 


[2 
[2 
'l2 


[a6 


123} 


121 


118 
115| 


I7+3s) 


IO0;1%7 


O75332 


I7-1:2] 


—___ 


[42 


|: 


59:1:7|65:324. 


12 ob,T. 


I2]194 
I2jJIO2 
IZj}IO1 


O99 


109 
I00 
104 
I'O2 


| 


TOO 


135155 
I2;321 


E1193T7 
04:3:1 


I2;1:6| 


552132 


- 7 ho 
127 


= 


oo wo © 


093236 
09% 131 
08:2: 
O8:1:5 
043321 


6,09; 33 


I053:4 


102136 


09:1:6 
OF:1:4| 


———__— _ 
a 
» ” 
_ 
oy 
by 


| 


£53326 


402323 


107. 


110|10:3:6|12:1:1 
105h108[10:2:1|F1:3:3 
Iot[105j09:3:4 
Og8[+- 


& _—y w. 
. [ 
_ 
L 
PR! 


2 


* 


L303 
96;0:7[26: 3:7; 


[37 32:0 


4220:6 


I em 
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Per-]Mean Mean) v, | ,© 
wha diam diam B | A = 


———— 


{1 Back 01[138|104| 1:1:6| 1:2:3 
2 Back |01|205 IST 332:5 423033 
3 Bach j01[1171117, 1:1:3] 1:2:0 
4 Back 01]182|[195] 3:2:0| 3:3:6 
5 Back 011141092] 1:1:1] 1:1:6 


| 


Kan 1 1071106 o5:1:0l05:3:5 


| 


061108107 05: 1:406:0:1 
06}109j108 05: 1:8 06: 0:5] 
06 FOE 108 05:1:6[06:0;3 
06]100[1o05 05:0:61053 3:2 
061104|I103 ©4:3:7105:2:2 
06/102 oa: | 


o02/100|100|01:2:;2}01:3;c 


109 .0981098|03:1:7103:3:4 


pthel 
{R.M.T.[o1[142[- -+[1: 0: 3| 


| 

29 0951095 03:1:7103:3:4| 
_I53Þ _} _ [41:1:3]46:2:0f 
| 


[a&ftpk| 


E 


The Dimenſions and Contents of theſe Veſſels be- 
;ing all known, I am capacitated to find the Length of 
any Guile, at one, rwo, or three takings, 


xample. 1677. 'Offober 9. Morn. 5. 

1B: RX: ==9:3:0 

a B:RN:2 WADT I 

3B: A: 6i1s —=9:;3:0 

5 B:Viia n==3:3t3 

3 R: A ;4a8 =10:0:3 

18S: X:g3t==11:3:6 
+El:X:2418 = 16:0:2 

And 


Ch 
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And ſuppoſe I come at 7 in the Everung the ſame - 
day, for my ſecond raking. | 


1677. Oftober 9. Eves. 7. 

3R:A:301=19:2:7 
4E:X:1518= 23:3:8 
18S: Xo212 18 21: 2:5 
2 00:VI- 4013 = 03: 3:3 


This ſecond taking you ſee I have it all down in the: 
Tuns ; therefore *tis paſt all diſpute ,, for it is a fair 
Charge : Howbeit if the Brewer had nor ſhewed fair. 
in his Tuns, I would have charged him in the Backs ; 
but theſe two takings agree pretty well together, and.. 
therefore I'le charge him with this ſecond taking. | 


B. F. G. 
Strong Ale qt 19:2: 7 that is,631 Gallons. 
Strong Beer qt 45 :2 :4 that is 1642 Gallons. - 
Six ſh. Beerqt oz :3- 2 thats 137 Gallons, . 


So much may fuffce for ſhewing the uſual manner: 
of giving in a Charge upon a common Brewer. 


_” " 


——— 
— 


Of the Reduttion of Barrels of Brer to Gallons 8:cONtra>> 
and Barrels of Aiz to Gallons, & contra... 


N regard that the late-AQ of Parliament obligeth'1 . 
the Gauger to give in his Charge (wy the com- - 
mon Brewer and Vigualler } in Gallons, therefore - 
it behoveth the Gauger to be ready atthis kind of Re- - 
duion.. I know that every ingenious Gauger 1s apt : 
enough to invent .divers ways'to himſclf, and he may, 

4 nay he will take that way which likes him beſizthere- - 

are I ſhall. onely offer ( not impoſe ) my way.in1. 
theſe four Propoſitions, G 5 ' » PM0Þe +. 
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Prop. T1. A number of Barrels of Beer, Firkins 
_ Gallons, being propoſed ; to reduce all to Gal- 
ons, | 


The Rule. 


1. Multiply the propoſed Number of Barrels »:1:- 
zally by 6, and take half that Produ& , ſetting it one 
Place nearer to the Left hand. 


2, Multiply the Firkins mentally by 9 , and thereto 
Put the Gallons, . 


3. Set this Sam orderly under the two former, then _ 
add them together , and you have, reduced all to - 


Gallons. Example. 
| B. F. G. 
_ 116737 5 Beer meaſure, ' 


"4208 = Gallons. 
| Prop. 2+ A number of Gallons being propoſed, to 
reduce them to Barrels of Beer, Firkins and Gallons. 


The Rule. 


1. Divide the propoſed number of Gallons »22- 
tally by 9, and (et the Remainer wo roward the righr 
Hand with 2 Colon betwixt. 

2. Divide this laſt oonc mentally by 4, and ſer 
the Remainer toward the right Hand, with a Colon be- 
twixt. - So the laſt Quorientis Barrels of Beer , and 
the two Remainers are Firkins and Gallons. 


ole 1p Example, 
4208 = Gallons 
| G4 x. & Beer meaſure. 


Rroj: 3. A Number of Barrels of Alc , Firkins, 
FP) an 


PN 4 A 
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2s being prapoſed. : Toreduce all to Gal- 0 
-{ 27 he: ht Dale! <1 ner 
1. Multiply the propoſed number of Barrels men- 
rally by 2, and add this double to the propofed num- 
ber of Barrels, ſetting the Sum one place nearer to. 


the left Hand. — 
2. Multiply the Firkins Mentally by 8, and thereto 


put the Gallons. | | 
3. Set this Sum orderly under the two former 3. , 


; then add them together and you have reduced all to 
Gallons. Example. 


; B. F.| G. _—- 
126: 3:5 Ale meaſure. 


"36 
3%, 


ee P wy ts HOP. TINS. 
= . 43 Pet Ss : 
ht Keats RT 4 0 Ne te MG 6 6 WO ag. KC 
SORE; LE 4 EE 5 II . oY T0) S . 7; me As "£3 
EET On 0 Oaſis, 4,2" CNT. 
SN ASD 208 EG F 
DB ve 


©3741 == Gallons. 
Prop. 4+ A number of Gallons being propoſed 
TOIEvE them to Barrels of Ale, Firkins, and Gal- 
ls, : 


The Rule. 
x. Divide the propoſed number of Gallons menta(- 
ly by 8, and ſet the Remainer toward the right hand, 


with a Colon betwixt, 

2. Divide this laſt Quotient mentally by 4 , and (er 
the Remainer toward the right Hand, with a Colon: 
berwixt : So the laſt Quotient is Barrels of Ale, and: 


the rwo Remainers are Firkins and Gallons. ..... + 


Example. 


SomFE 
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to perform any one of theſe four Propoſitions by in- 
1on ; for whoſe ſakes I have annexed the two 


- Some perhaps may rather deſire Tables , whereby _ 


Plowing Tables, which are ſo cafie that they need |} | 


no Explanation. | | 
OI OTE = —— —— —— __— 
A Table 
= = . a \ o » ©. 6 FT 
| \ 
| 


Chap. V. 


The Complete rd oh 


Gs A Table fo 


r reducing Barrels of Beer to. 
Gallons, er contra." 


| | 


—_—_— 
' 


Ol 


1193/2 
64:2 304jS9 
65/23 34290 
[6612376 Q1 
9213312 
[>3 


0 2448 
94 


lons, 


1836 
1872 
I908 
[944 
I 980 
2016 
2052 


$2088 
59.2124 
652160185 


2190 
2232 
2268 


62 


—— —— —— 


6712412] 
69/24 84 


225 


25 92; 


2 


9 
9 


262 
2664/ 


75 


35 
3 


86 


3713132 
38\3168 


Gar | Z|Gal- 


Q 
_O. 


70 
77 
78 
79 
$© 
m1 
82 
$3 


J 
0 


199 
2700, 100 
——_—_ I 


513429] 
93450) 
7 


3 llons, 


2736] 
2772 
2808| 


2844 
2880 


[2916 


29J2 
2988 


1024 
513060| 
3 096 


3204 
3240 


3276} 


$548 
3305 | 


Gal- 


Ee EE” 


| 7200 
io800 


18000 


21600 
25200 
28800 
FR4DO 


1|$O[1BOO 


26000 


lons. | - 


14400] 
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L i, Table for reducing Barrcls of Alc to 
. Gallons, & contra. - 


Gal-|F|Gal- |FGal- | Gal-| 
lons. | : lons.. A llons. lONS. F 0 


* = ON 

832/51 1632 200 6400, 

_ 864 [52116647 7[246- zoo] 9800] 

90 28 8gof;3þ1696| +142 DIM 
9 1728 


500{[16000! 
160} 30] 9605511700, 


x. 
req. 
by; 


a 
O 


I 


TELIIESET 


OF "I 


Geo 

t 

oo 

t 

\C 

LS) 

to 

Sf 

A 

=> 

0A BOSJ 

to 
þ. 
\O 
-N 


252b|=—{—— 
nn == 


600'/19200 

700|122400 
I92 31 992115611792 S1 ch p26 25000 
24 [eahoaglyhag ao pool 
256 \|z3;1056|5 811850; 83 2656|222< === F 

1888, 8412685 | 
1920|85|272C /' 3 


195286] 2752 By 
19841872784] i. 
2016198] 2816 
2080 902880 
2112 92972 | | 
2144| 922945) | 
2170 932976 | 
2208| 94/3008 
2240] 9513040] 


113272] 9630724 ( : 
2.304 713T04}: | © -- 
61173/2336|98}3 136 
74/2368} 9913 168 
1600 75 2400\ico 3206] 


_ 
—_— C— —_—_—_—_— - __ motor 5-086 ” 


| 


| 
| 


| 


a_olasw » - RUM 
WW 
» 


CeO a Ct 
m——— 


1231736 48]1536 
491568 


1 
'©.0) 
Oo 
'S 
S_- 
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EHAP. VL 


Of finding at one Operation the Duty-money that any 


RE 


* 
* 


zamber of Gallons of ſtrong Beer , ſfrong Ale, or_ 


ſmall Beer, will amount to ; the reſpetlive Allowances 
not being ſtruck off. 


l Efore1 enter into this Chapter , it will nor be a- 
miſs briefly to explain the property and uſe of 


# adecimal FraQtion in Coin, | 5 
| A decimal Frafjon (then ) is a Fraqion whoſe 
Denominator is 10 , or ſome poreſtate of 10: Ag 
TS 4 Ta UTE 

ouſty expreſt without its Denominator, thus : 0.75 
0,07, 0.007 : And foraſmuch as one Farthing 1n our 
Engliſh Coin is , 1 , of a Pound ſterling ; therefore 


0,c01 1s ſomething leſs than a Farthing ; and becauſe 
25. 15the >, of 1 4, it may be expreit Decimals 
thus 0.7, and for the ſame reaſon 1 5. is expreſt thus 
0.05, and 6 d. thus 0.025, and 3 d. thus 0.0125 © 
But I told you before that 1 inthe third place from 
unity was leſs: than a Farthing 3, therefore you need 
not trouble your (elf with any fig : 

fourth place 3 bur ir ſhall ſuffice if you value a decimsd 
Fraftion in Coin but to the third place, ovided you 
get all the whole f1x-pences; viz. that the Remainer 
after vaJuation may be leſs than 25,and fuch a Remal- 
ner you may diſcreetly value for Farthings, Now come 


we to the Contents of this Chap?*r- | Es 
1. Foraſmuch as the ano ws of 36 _ " 
ron Beer is 35 34 mars im ecimals 0.1625 te 
Goakines ofa Fl holds by pORonmey dire&. 
As 36 Gallons is to 0.1625 f- ſterling :: So 1s any 
ramber of Gallons to the Puty-mony thereof. 


= 4 7__ ec, But it may be more commodli- ' 


e ſtanding 11 the! -- 
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And becauſe the firſt and ſecond terms are conſtant, } wy 
you may make to your ſelf a conſtant or ſtanding 2 
FaQtor thus. ſtr 


36) O+ 1625 ( = 0.004514> 


2. And in regard that the Duty-mony of 32 Gal- 
lons of ſtrong Ale is 3 s. 3d. that is in Decimals 
0.1625 |, ſterling ; therefore it holds by proportion 
dire. | 


As 32 Gallons is to 0.1625 1, ſterling: :- So is any 
number of Gallons to the Duty-mony thereof. 


And becauſe the firſt and ſecond terms are con- 
ſtant, you may make to your (elf a conſtant Factor 
thus. 


32 ) 0.1625 ( = 0.005078 < 


3- And the Duty-mony of 36 Gallons of ſmall Bcer 
being. 9 d. that 1s 1n Decimals '0,037%5 }. ſterling 
therefore it holds by proportion dire&, 


AS 36 Gallons 1s to 0.0375 /, ſterling : : So is any 
number of Gallons to the Duty-mony thereof. 


And becauſe the firſt and ſecond terms are con-: 
_ you may make to your. ſelf a conſtant FaQor: 
us * 


36 ) 0,0375 (= 0.001042 > 1 
Now having theſe three FaQtors, you may make to | 


your ſelf three Tablets of them , which will be-rea-" 
dy for your uſe. : 


> oj 


Tablet 
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 [Tablerfor| | Tablet for Tablet for. | 
ſtr. Beer. ſtr. Ale. | | \m, Beer. | 
'6 G G 
. OOETES rt .0050758[! .001042|1 
«009028 |2] .OIO1F 62 1.00208 ;[2 

.013542[3 [.o15234[;} ,003125|z| 
.018056[4. .020312|-. [00g 6714 
l.02256g 5 025397 | 005208 5 

! |,027083[6 0304696 .006250/6 

| [031597]? 1235547121 gi 54,95 

| {036711]5| {,040625[5 «0083 33 « 
,040625lo] | l.04570519}___koog 2375l9| 


Example x. What is the Duty-mony for 10976 
Gallons of ſtrong Beer ? 
10976 
27083 
31597 
| 40625 : __ 
4514 | * th s, A. | Is * 


49545553 = = 49; 1& 102 the Anſwer. 


Example 2. What is the Duty-mony for 10996 
Gallons of ſtrong Ale ? 


10976 
30469 
35547 
_— 
$078 bo | $o d. 
55 73623 NT 55: 147 8 i the Anſwer. 
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Example 3: What 1s the Duty-mony for 10976 
Gallons of .ſmall Beer ? 


Io0976 


| [zo 
7292 
9375 
1042 fi; th 


11.436670 = 11:08:82 the Anſwer. 
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CHAP. VII. 


Of finding at one Operation the neat Duty-mony thet 
any number of Gallons of ſtrong Beer, ftirong Alt, or 
ſmall Beer , will amount to; thi reſpeitive Allow- 
ances being ſtruck off. 


N the Chapter beforegoing it is mawifeQ that the 
Duty-mony of 36 Gallons of ſtrong Beer is 0.1625 
{, ſterling 3 and becauſe that the Allowange fox ſtrong 
- Beer 1s 23 pro 20 therefore it hglds that the,nept Di- 
ty-mony for ore Gallonof ſtrong Beer is 0,003925 <- 
And alſo by the foregoing C apter is manifeſt 
that the Duty-mony of 32 Gallons of ſtrong Ale 15 
0.1625 |, ſterling :. and becauſe that the Allowance 
for ſtrong Ale 1s 22 pro 20, therefore ir holds thar the 
neat Daty-mony for one Gallon of - fftrong Ale 15 
0.204616 <be |  . | 
| Moreover, by the foregoing Chapter it is. manifeſt 
that the Duty-mony of 36 Gallons ſmall Beer is 0.0375 
L. ſterling : And becauſethat the Allowance for ſmall 
Beer 1s 23 pro 25, therefore it holds that the »4«t 
Duty-mony for one Gallon of ſmall Beer-js:0.000906 > 
Now having theſe three FaQors you may make to 
your (eHF three Tablets of them, which will be ready 
for your ule. - Tablct 


* 


Chap. VII. 


The Complete Ganger. 


139 
Tablet for] | [Tabler for, | ' [Tabler for, - | 
ltr, Beer. ſr. Ale, | | {m, Beer. | | 
& & - 
003925| 00461611 .200900|[1 
0078502 O92 332; -001 81212. 
01177513 C1 3849 ( oe! 
01 570941 .01846614; «©0362 <y 
019 62 265 102308215 [004529]; 
« O23 J3f © .027699 6] 0543516 
027476 5| 328 $Þ 0063427 
031401 6 0369328 0072468; 
035326 9g! | 0415489 .o08152'g 


Example 1. Whats the neat Duty-mony for 10976 
Gallons of ſtrong Beer ? 


10976 


- —————_— 


23551 
27476 


| 3989 


35326 


da. 


EE 


"43.080911 = 43 : 01:75 the Anſwer, 


Example t 


50,66 5649 = 59:13: 


What 1s the nzat Duty-mony for 10996 
Gallons of ſtrong Ale ? 


[6 $, a. 


3 + the Anſwer. 


Example 


| 


'I40 The Complete Ganger. Part IT. 


Example 3. What 1s the neat Duty-mony for 10976 
Gallons of ſmall Beer ? 


_ 10976 — | N | 
5435 | 
6340 


8152 
906 5 &- 


' 9.944035 = 9:18:10 + the Anſwer, 
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FAKT L 


Hap. 1. Of the Requiſites fitting a Gaugtts Ate 

4 compliſhment, Page F. 
Chap. 2. Of the Definition and Menſuration of the three 
firſt kind of Solids, to wit, a Priſm, a Pyramid, and 4 
Pyramidoid, | _ II 
Com 3. Of the Definition and Menſuration of a Prif- 
moid, ” 
Chap. 4. Of finding the ſolid Content of a Priſmoid at 
any perpendicular Height propoſed , exther more than the 
whole or leſs than the whole. 20 
Chap. 5. Of the Definition and Menſuration of a Cy- 
25 


lindroid, 
Chap. 6. A compendious Method for Gauging the Fru- 


ftum of a Pyramid, | 27 
Chap. 7. Of the Drip or Fall of a Pyramidal Tin, 33 
Chap. 8. Of Cask-gauging: divided into 8 Pard- 
gra hs, ' : 29 
aragr. 1. Of taking ( or ſuppoſing ) a Cas in any of 
theſe four Notions * 1+ As the middle Fruſtum of a Sphe- 
roid. 2. Asthe middle Fruſtum of 4 ora” Spindle. 

| 3. As the middle Fruſtum J two parabolical Conoids «- 
butting upon one common Baſt. &. As the middle Fruſtum 
of two Cones, abutting up9' One COMMON Baſe, Page 39 
Parag, 2, Of particular things n 4 Cask,y variouſly 85 
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The Contents. 


Parag. 3. Of Gauging of a Cask by the Tables of Als 
and wine Gallons, _, | | 49 
Parag. 4.. Of Gauging Wine Cash by wy of Compenai- 


um, 
Parag. 5s. Of Gauging 4 Casb by the Gauge-point 51 


Parag. 6. Of Gauging 4 Cal by that Line , which is u- | 


gually called the Diagonal-line, 52 
| Parag. ©. Of Gauging 4 Cask whoſe AXIS 15 perper.az- 


cular to the Horizon , and part of the Liquor drawn ot, # 


| 62 

Parag, 8. Of Gauging 4 Carb whoſe AX1S 15 poſited pa- 
rallel ts the Horizon, when the Liquor ſhall cut the Heads, 
58 

Chap. 9. Of the Conſtrutlion of the Table of Segments 


or Portzons of a Circle , | =) 
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The Contents of the Second Part. 


"Hap. 1. Of the uſual manner of taking the mean Dit- 

meters, ether inſquare Tuns, or oblong Tans 5 round 

Tars or elliptical Tuns;, and to Inch them gradatim : 

and of their Drip or Fall, Page 87 

| Chap. 2. Of the uſua! manner of tabing the mean Piam:- 
 / ters an Coppers : And of Gauging the Crown of a Coppin, 


9) 

Chap. 3. Of the Explanation of certain Tablets of 
ready pradtice for ſeveral uſes in ſquare Tiwes,or ovlang Tins; 

' wound. Turs , 0r Elliptical T.ns:; Alſo for Coppers, and 
 Maſh-Tims, ED 100 
. Chap. 4. Of the uſual manner of giving in 4 Charge j- 
01 4 60m291. Brewer, for a Guile of Bit or Ale, 126 
Chap. 5, Of the Kedudtion of Barrels of Beer to Gal- 
lons,'& contra : And Barrels of Ale ta Gallons,8& contra, 
” — - 129 
Chap. 6. Of finding at one Operation, the Duty-mo- 
:T.Y tbat any Number of Gallons of ſlrong Bren, firong A!lr- 


N 


50 


The Contents. 


or ſmall Brgy ., wall amount to; the riſpective Allowan- 
ces not brlhg ſtruch off, | 135 

Chap. 7. 0 finding at one Qperation, the neat Du- 
ty-mony that 'zny vamber of Gallons of ſtrong Beer, ſtrong 
Alt, or ſmall Beer, will amount to; the reſpettive Al- 


iowances being ſtruck off, | 138 
— ER A AT Me PE 
| [PageſLine|  * Errors | _ Gorrefled. | 

18. 9 | Fruſtum | Fruſtums 
18] 2c | A&G the two A&G == thetwo 
18' 22 | B& Hrhe two B & H == the two 
Ig' 24 | A & B oppotite A & B -=the two 
==the two- oppoſite | 
18, 28 | G&H oppoſite G 8 H == the two 
| | =&therwo ono 
23 21 | Nbmber Num 
Jy | = 9000020337 | C——— 
5o, 26 | Sedtion Parahrdp 
54 ' 16 | Example art LE: 
56 23-! Frample 2. Exampit 3. 
56 ; 23 | Wage | Ullage 
&7 | 114 | lHage Ullage 
$7 | 17 | Ulage Ullage 
64 | y | 0978 W .O977 
04 oO Love: 29023 
64 | 10 | Jo04 1005 ( 
64 Iv «9996 : 8995 h | Fe: 
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co, 18 W537 4 pohite— 
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ERRAT A. 


Page 26, Example 2.” Should ſtand thus : 


0.003855 == The ſecond aux. Number. 
20 4 == The Herpendicular, 


0.077180 
1929 
' $.708000 == The third aux, c. Number, 
1.787109 © 
20 + == The Perpendicular. 
35742180 | 
893555 _ 
Jus 3 5735 == The Content at 20 + wet. 
B. F. G. 


That is 36: 2:5 >, 


- Page 29, Example 2. ſhould ſtand thus : 


0.0c0227c8 == The firſt aux, Number. 
9= The Perpendicular. 


Me 


0,002047 32 2 | 
0.03071020 —=T he ſecond aux. Number. | 
0,03275752 
9 == The Perpendicular. 
0.29481768 
1.38196 000 = The third aux, Number: | 
1.676776 


gr" == The Perpendicular. 


L5.09099912 == The Content at 9 Inches wet" 
B. F. G. | 
That is 15: ©; $7» 
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